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GRAFPAD 
.. for aS many uses 
as YOU © 
or= au laat-lel fare: 

With Grafpad you can now add a new dimension to your 
computer enjoyment, but most important, it helps you 
create your own application programmes by the simple use 
of the Grafpad! 

The Grafpad comes complete with a cassette comprising 
two programmes. 

THE FIRST PROGRAMME 
displays the co-ordinates of your screen area. The 

co-ordinates are based on the screen with a grid size of 
1023 x 1279 pixel, also in the Grafpad giving you a grid 

size of 320 x 256 pixels! 

THE SECOND PROGRAMME 
provides you with the utilities for circles, 

squares, triangles, free-hand, erasing 
line-drawing etc, and of course, full 

“Fill-in” facility in 16 different colours by 
the simple use of the pen! 

Draw from a simple apple to a computer 
>\ circuit - store in cassette or disk, 
—_ perhaps transfer direct to a 

printer - in black and white 
or full glorious colour! 

Purchase unique C.A.D. (Computer Aided 
Designs) programme and add further enjoyment 
and professionalism to your computer designs! 

The Grafpad comes complete with Operational Manual, 
Programmes, The Grafpad and Pen and it simply plugs 

in your computer. 

(Size: 25mm height x 55mm width x 260mm depth) 
Weight: 1.2 kg (Gross) 

ADMIN: 
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Matis > RAD! RAD & H.W: 

HOW TO ORDER: 
BY TELEPHONE: BY POST: 
If you are an American Express, Simply fill in the coupon, enclosing 
Barclaycard, Diners Club or Access your cheque/PO. made payable to: 
Card Holder simply telephone us giving BRITISH MICRO, or use the special 
your Card No., Name, Address and section for Credit Card Holders, and 
item(s) required and your orders will be post to the address below. 
dispatched within 48 hours! Please allow 14 days for delivery. 

Post to: BRITISH MICRO, UNIT Q2, PENFOLD WORKS 
IMPERIAL WAY, WATFORD, HERTS. WD2 4YY 

Please send me Grafpad for: 

[_] BBC MODEL 2 ["] SINCLAIR SPECTRUM [_] COMMODORE 64 
(Please tick) 

in. VAT 
[| Gratpad Complete __——«ditas.oofeaa75[ 
[_[CAD. Programme | #18.00] £20.70] 

i STAGE PUSH-PULL AMP. 
_ ee ee 

‘Ghal-m-]elehy-me(-t-Jle farm -1e-Mele-)) ame) A-im Poa1-y- lee) (em-| mollis 
showrooms!) 

DEALER INQUIRIES WELCOMED 
SPECIAL DISCOUNTS FOR EDUCATIONAL 
AUTHORITIES 

BRITISH MICRO 
A HEGOTRON GROUP COMPANY 
Unit Q2, Penfold Works, 
Imperial Way, Watford, HERTS WD2 4YY 
TEL: (0923) 48222. TELEX: 946024 

lenclose my cheque/PO. for £............ccceeeeseesetentteneeeees 

| prefer to pay with my American Express, Barclaycard, Diners, Access Card 
(Please cross out whichever is not applicable) 

CARD NO. 

SIGNATURE 

NAME 

ADDRESS 
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Computing Today is constantly on 
the look-out for well written ar- 
ticles and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submit 
your work to us for consideration. 

All material should be typed. 
Any programs submitted must be 
listed (cassette tapes and discs will 
not be accepted) and should be ac- 
companied by sufficient documen- 
tation to enable their implementa- 
tion. Please enclose an SAE if you 
want your manuscript returned, all 
submissions will be acknowledg- 
ed. Any published work will be 
paid for, 

All work for consideration should 
be sent to the Editor at our Golden 
Square address. 
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ON COURSE DOWN 
SOUTH 
A new, private computer 
college threw open its doors to 
the press this month, to provide 
an insight into its new series of 
courses, which, by the time you 

read this, will already be in full 

swing. The Southem Computer 
College, based in Surrey, offers 
a range of standard courses 

designed to teach the rudi- 
ments of programming, and to 
allow potential users’ hands-on’ 
experience in a typical office 
environment. The college also 
offers facilities for developing 

RAMMING THE 
IBM 
Advanced Peripheral Products 
Ltd, the Feltham based dis- 
tributor of microcomputer up- 
grades, has announced the 
introduction of the JRAM 
memory card. This memory 
card increases the internal 
memory capacity ofthe IBM-PC 
beyond the 640 Kbytes barrier. 

Under an agreement with 
Tall Tree Systems of California, 
Advanced Peripheral Products 
offer memory expansion cards 
in 512 Kbyte increments for the 
IBM-PC, XT and compatible 
machines, that will allow the 

user to add up to four JRAM 
cards into the system. Together 
with the comptuer's existing 
512 Kbytes, this gives a power- 
ful 2.5 Mbytes of random 
access memory. 

The JRAM card has a max- 
imum access time of 275 nano- 
seconds (Ns) and uses a unique 
hardware pager in the form of a 

PT SE I EE TSE eS 
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specialised courses in response 

to specific requests from in- 
terested companies. 

The SCC’s principal, Mr. S. J. 
Solomon, has _ considerable 
teaching experience, having 
spent many years in a variety of 
colleges, and apart from his 
work with the SCC, enjoys con- 
siderable involvement with the 
Open University's computing 
faculty. The teaching facilities 
inside the college are very satis- 
factory, and has amongst other 
things a'teaching laboratory — 
a lavishly carpeted classroom 
housing several Olivetti Ll’s 
anda Sirius, plus the usual array 

small high-speed memory chip 
controlled by software. This 
allows each 64 K band of 
memory to be referenced 
through any 64Kbyte address 
boundary accessed by the 
CPU: 

Shipped unchanged since 
March 1982 within the USA, the 

JRAM card enters the European 

of peripherals. 
The machines are capable of 

running a fair range of software, 
each package selected to rep- 
resent the kinds of applications 
that the students are likely to 
have contact with at work. 
Facilities for specialised teach- 
ing based around tailored 
packages can also be catered 
for. Interested companies are 
already being invited to ‘open 
days’, allowing company reps a 
chance to observe the sur 
roundings, and to see for them- 
selves exactly what the college 
has to offer. 

Mr Solomon has gone to 
some length in attempting to 
illustrate the purpose of the 
college — “I have tried to con- 
tinuously develop our aims in 
response to the suggestions put 
forward by those who have 
visited us” he reported. Interest 
is expected from many busi- 

rea, although the ‘Southem 
ompuiter Colleges Ltd.’ name 
es suggest that if the project 
a success, then expansion 
n be expected at some 

later date. 
The general course compris- 

ing eight weekly sessions, each 
of three hours duration, costs 
£168 + VAT, and as men- 

tioned, the college can offer 

poe ‘CD 

. tH Q. 

ponse to demand. For further 
information contact Southem 
Computer Colleges Ltd, Capi- 
tol House, 662, London Road, 

North Cheam, Surrey. 

market with a proven track 
record and is now available 
from Advanced Peripheral Pro- 
ducts Ltd. For further informa- 
tion contact Advanced Peri- 
pheral Products Ltd, Enterprise 
House, Central Way, North 
Feltham Trading Estate, Felt- 
ham, Middx TW14 ORX (tele- 
phone 01-844 1200. 

SPINE OF THE 
TIMES 
Hot on the heels of the much- 
vaunted mouse for cursor con- 
trol and menu selection on 
microcomputers comes _ yet 

another technical innovation 
designed to make computer 
use effortless. Computing 
Today can exclusively reveal 
the development of a new input 
device called the Hedgehog by 
its designer, British engineer 
Douglas Dinsdale. 

The new device consists of a 
small hemisphere covered by 
many small movement sensors. 
Each sensor projects a fine 
‘bristle’ outwards, giving the 

Hedgehog its unique appear- 
ance and making its name 
inevitable. The Hedgehog’s 
principle of operation is based 
on that of the human skin, with 

4 ae 3 

CUBISM 
Control Universal of Cam- 
bridge have just released the 
much awaited CUBE cata- 
logue — one hundred and fifty 
pages of photographs, speci- 
fications and technical informa- 
tion which describe the exten- 
sive CUBE range of Eurocards, 

rack-mounted computers and 
peripherals — which now forms 
the most comprehensive selec- 
tion of modular hardware 
offered by any British manu- 
facturer. 

The catalogue’s increased 
contents reflect the phenom- 
enal growth at Control Univer- 
sal over the past 12 months. 
After developing a prominent 
position in the field of industrial 
control, the company has now 
grown into a full-scale manv- 
facturer and distributor. 
Development systems based 

on Eurocards have always 
been a speciality of the com- 
pany. They produce direct 
replacements (which in most 
cases are enhanced versions) 
of the currently unavailable 
Acom range of Eurocards. 
Since the last catalogue, Con- 
trol Universal's research and 
development department have 
produced a large number of 



its many touch receptors buried 
beneath the epidermis and 
receiving their input via the 
hairs which sprout from them. In 
the same way that the long 
moment arm of the hairs in- 
creases sensitivity of the skin 
receptors to small environmen- 
tal changes, the Hedgehog’s 
bristles give it an unsurpassed 
ability to sense vibrations. 
Dinsdale claims that it is poss- 
ible to move acursor freely over 
the VDU screen and toggle 
menus merely by lightly brush- 
ing your hands across the 
Hedgehog. 

Of course it isn't quite as 
simple as this: a great deal of 
decoding is necessary to deter- 
mine exactly what action is 
required from the many input 
signals being generated at any 
given moment, and a small 
single-chip computer based on 

innovative products to suit the 
cost-conscious and developing 
needs of the industrial market- 
place. 

Everything from “EuroCUBE" 
single board controllers to com- 
plete” CUBE” systems are avail- 
able through the catalogue. 
“Delegate/UniCUBE”  indus- 
tial and laboratory control 
modules (part of the new range) 
are described in depth, as are 
the multiplying range of add- 
ons, software, and extensions 
for the BBC micro. Of particular 
interest are “BEEBEX", which 

extends the BBC to enable it to 
run all the CUBE modules, “CU- 

GRAPH", a high performance 
VYDU interface, and“ EuroBEEB", 

a CPU card. 
Design and development 

aids are given greater prom- 
inence in this catalogue. The 
FLEX Operating System, for 
instance, is an easy-to-use 

software tool for the 6809 pro- 
cessor which allows not only 
high level languages such as 
Pascal, BCPL, FORTRAN and 

FORTH to be run on a low-cost 
CUBE system, but a range of 
efficient cross-compilers too. 

Also included are BBC mic- 
ros and accessories, printers, 
VYDuUs, discs, ICs, software and 
Stationery. A reply card en- 
closed with the catalogue 
imvites users to send for micro- 
processor instruction cards and 
a@ BBC BASIC reference card 
Bee of charge. 

The new CUBE catalogue is 
Gvailable free from: Control 
Universal Lid, Unit 2, Ander- 
sons Court, Newnham Road, 
Cambridge CB3 9EZ (telephone 
0223 35875’). 
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the ubiquitous ULA lies at the 
heart of the Hedgehog. At pre- 
sent this means tht the Hedge- 
hog is not competitive with the 
various Mice available, but 

Dinsdale hopes that mass- 
production will eventually bring 
the price down and win industry 
acceptance. 

Frankly, we're somewhat 
sceptical of the whole idea 
here. If the Hedgehog is so sen- 
sitive, surely you'll get errone- 
ous inputs from draughts and 
doors banging? It would be 
pretty distressing to have the file 
youve just spent three hours 
working on wiped from disc 
because someone opened the 
office window. Ingenuity is all 
very well, but we feel that 
Douglas and his research com- 
pany, 5S. Norman Associates are 
barking up an_ evolutionary 
dead-end. 

SECONDS OUT 
FOR BBC 
Torch Computers have 
announced the release of their 
8-bit second processor (the 
ZEP100) for the BBC Model B 
Microcomputer. Previously the 
Z80 processor was only avail- 
able as part of the Torch Z80 
Disc Pack Now the ZEP100 can 
be used to upgrade a Model B 
BBC, with disc interface and 
any compatible 4O0OK disc 
drives, to a complete business 
microcomputer. 

Running the well-established 
CPN operating system, the 

ZEP100 opens the door to the 
vast library of CP/M applica- 
tions programs and languages 
foruse onthe BBC. The usercan 
switch back to running stan- 
dard BBC programs. 
A complete business soft- 

ware package, including word 

a yo aoe ae ae 

MICROSOFT AND 
MACINTOSH 
Microsoft Corp announces that 
it is releasing four applications 
packages for Apple Corp's 
newly-announced Macintosh 
microcomputer. The applica- 
tions include enhanced ver- 
sions of Multiplan and Microsoft 
Word, and two new applica- 
tions — Microsoft File and Mic- 
rosoft Chart. Microsoft will also 
be making its BASIC available 
for the Macintosh. 

Microsoft has chosen Apple's 
launch of its new computer as 
the time to release two new 
applications programs onto the 
market. These are a database 
management program, Mic- 
rosoft File, and a graphics pro- 
gram, Microsoft Chart. All 
Microsoft's applications offered 
for the Macintosh make full use 
of the hardware and software 
concepts employed by Mac- 
intosh — a mouse and high- 

resolution graphics screen, 
‘pop-up menus and icons. 

Microsoft Multiplan on the 
Macintosh provides all the fea- 
tures of other versions of Mul- 
tiplan with additional en- 
hancements. An ‘UNDO’ com- 
mand allows reversal of the last 
change to the spreadsheet. 
Recalculation of data is now 
much faster, and _ printing 
options have been extended to 
include headers and footers 
and automatic page number- 
ing. Multiplan also employs 
Macintosh's ‘cut and paste’ 
concept, allowing data to be 
transferred between two dif- 
ferent spreadsheets. Files pro- 
duced with Multiplan on other 
microcomputers are compat- 

ible with Macintosh Multiplan. 
Microsoft Word, Microsoft's 

word processor, uses the full 
graphics capabilities of the 
Macintosh screen to allow full 
visual representation of text 
and graphics on the screen. 

NEWS 

processing, spelling checker, 

spreadsheet and database fil- 
ing systems are supplied free of 

charge with each ZEP100. Also 
supplied on disc are several 
utility programs, a Music Com- 
piler, and a character design 
program. 

The full TORCHNET operat- 
ing system is supplied in 
EPROM so that a Model B BBC 
with an Econet interface can be 
used as a powerful workstation 
within a Torch Network. Several 
BBC comptuers could be up- 
graded in this way and net- 
worked into one Torch Hard 
Disc machine to provide an 
inexpensive and highly effec- 
tive local area network. 

The cost of the ZEP100 is 
£375. For further information, 
please contact Torch Com- 
puters Ltd, Century House, 19 
High Street, Marlow, Bucks. 

This includes proportional 
spacing and support for Macin- 
tosh's character fonts. Moving 
and copying portions of text, 
including moving between 
documents, is accomplished 
with the standard Macintosh 
editfunctions of’cut'’,'copy’ and 
‘paste’. Microsoft Word also 
includes an extensive facility 
for merging information from 
other documents — or Microsoft 
File — into form letters. 

Microsoft Chart is a busi- 
ness graphics program that can 
display information in graphi- 
cal form. Chart can format 
graphs in any of anumberofdif- 
ferent formats — pie charts, line 
graphs, bar graphs, scatter 
diagrams and histograms. Any 
chart can be quickly reformat- 
ted into a different format. Data 
can be drawn from an existing 
Multiplan file, or may be 
entered, edited and formatted 
directly in windows on the 
screen. With Chart, the userhas 
full control over the graphical 
display. Fonts, type size, posi- 
tion and other features can be 
easily changed using the 
mouse. 

Microsoft File is a database 
management program using 

forms to enter and view data. 
Microsoft File can then be used 
to supply data to any applica- 
tion that can read and write text 
files, or to Macintosh’s clip- 

board. 
Microsoft BASIC takes full 

advantage of the addressing 
capability of the 6800 micro- 
processor employed by Macin- 
tosh, and includes a decimal 
maths package with 14-digit 
precision, and string variables 



NEW: 

and string expressions of up to 

32,767 characters each. Mic- 
rosoft BASIC fully incorporates 
the Macintosh interface, and 
presents the user with up to 
three kinds of windows — one 
for command entry or editing a 
listing, one for viewing the pro- 
gram listing and one for the out- 
put of a running program. 
BASIC also provides many of 
the extended graphics capa- 
bilities of Microsoft's GW-BASIC 
and has access to the Quick- 
draw routines supplied with the 
Macintosh. The BASIC also 
supports Macintosh’s font 
manager. 

The BASIC is source code 
compatible with all standard 
versions of Microsoft BASIC, 
allowing for easy migration of 
programs written in Microsoft 
BASIC to the Macintosh. 

SPECTRUM 
SOUND 
BOOSTER 
Zeal Marketing have designed 
and are now producing asound 
booster for the Sinclair Spec- 
trum computer. The unit, which 
is attractively packaged, 
comes complete with leads and 
a load-save facility which ob- 
viates the need for constant 
plugging and unplugging. A 
hefty 3" loudspeaker is incor- 
porated and a volume control 
for the more than adequate 
sound input. The device re- 
quires no batteries and all con- 
nections to the computer are 
made externally, thus ensuring 
no invalidation of the 
guarantee. 

At £14.99 the unit is com- 
petitively priced and provides a 
major enhancement to Sinclair 
Spectrum users: it is available 
direct from the company. Full 
details are available to readers 
on request: for further informa- 
tion contact Zeal Marketing 
Limited, Vanguard Trading 
Estate, Storforth Lane, Chester- 
field S40 2TZ (telephone: 
0246 208555). 

SHIPMAN-SHAPE 
SOFTWARE 
Tom Shipman (Supplies) 
Limited has recently released 
four new educational programs 
for use with the BBC computer. 
One offers a valuable aid to 
those who need help in prepar- 
ing and revising for biology 
examinations, while the other 

three combine the interest of an 
arcade game with the instruc- 
tional value of a test to assist 

WIPING YOUR 
DATA 
Warnes Data Wipers are a sim- 
ple solution to the programmers 
retitling problem facing com- 
puter buffs. Instead of the 
illegible mess you get with the 
pencil/ eraser combination 
(which may harm the disc sur- 
face) or trying to scrape off 
redundant information, the 
Wames Data Wipers kit en- 
ables you to mark each pro- 
gram simply and clearly. When 
you want to make an alteration 
you wipe the label clean with a 
slightly dampened tissue and 
start again. The kits are reason- 
ably priced and include 45 

children in leaming about 
words, numbers and geéo- 
graphy. 

All of these programs have 
been designed with the close 
involvement of young people 
who have recently finished their 
studies. By employing the 
generation which has grown up 
using computers, and who 
understand the problems and 
demands faced by their con- 
temporaries, the company feels 
these programs will attract and 
maintain the interest of children 
in a way which many software 
manufacturers have failed to 
do. 

specially designed labels and 
a special Wipers pen. Com- 
puter labels are available in 
four sizes — cassette, floppy 
disc 3%4"/5%" and 8"; and 
platter. 

Presently, Data Wipers are 
only available to the personal 
computer user by mail order 
from Wames Wipers, 23 Werter 
Road, London SW 15 2LL (tele- 
phone: 01-788 17782) priced at 
£3.49 (including postage and 
packing). However, from early 
March they will be available 
from branches of W.H. Smiths 
(that sell computers) in smaller 
packs, priced underf£2.00 fora 
pack of 12 labels. 

Europe Rally (for children 
from 9 - 14) is an interactive 
motor racing game and geog- 
raphy test which gives children 
the thrill of driving a racing car 
and teaches them about the 
various European countries at 
the same time. They travel 
along roads inter-connecting 
European countries, brought to 
life by full colour graphics. 
Before entering a new country, 
they are forced to stop at a 
barrier and answer several 
questions about it before pro- 
ceeding. Each correct answeris 
rewarded with a tune. 

Magic numbers (7 - 11 years) 
is a comprehensive program in 

several sections, which uses 

sound and colour graphics to 
help a child leam basic addi- 
tion, subtraction, multiplication 

and division. The “counting” 
section requires the child to 
count the number of objects on 
the screen. There are a mul- 
titude of different shapes, in 
varying colours, to hold a 
child's interest. 

“Count sums” uses the ob- 
jectsin” counting” to progress to 
simple addition, subtraction, 

COMPUTER IN 
YOUR POCKET 
The start of a progressive pus! 
into the personal compute 
market by the world’s bigges 
pocketcalculatormanufacture 
is marked by Casio’s launch o 
model PB7O0O. 

Using four penlight torch bat 
teries for up to 100 hours of con 
tinuous use, PB7OO measure: 
7% x 3% x % inches and weigh 
only 11.1 ounces, yet it has 45 
RAM, expandable to 16K RAN 
in 4K steps. A Qwerty layou 

keyboard and a 4 line by 2( 
character LCD display are in 
cluded in this small package 
The display can also show 16( 
by 32 dot graphics. 

Using an extended BASIC 
the keyboard can be used t 
enter upper and lower casé 
characters, BASIC keywords 
symbols, and numbers on the 
separate numeric keypad 
The PB700 is supplied with « 
comprehensive instructior 
book, quick reference guide 
and carrycase. 

To enhance its performance 
Casio are also introducing the 
FA10 cradle. This is A4 size anc 
has the following facilities: ¢ 
four colour plotter/ printer usine 
44-inch plain paper, an exter 
nal cassette port with remot 
on/off and a section to take the 
optional CM] micro cassett 
deck. 

FA10 is supplied with a smaz 
carrycase, two rolls of papel 
four colour pens, exteme 
cassette leads and an instruc 
tion book. CM] is supplied wit 
a demonstration tape and in 
struction book. The complet 
package weights under 5 i 
(2% kg). 
Recommended retail price 

are: PB700 (4K) £139.00; FAI 
printer/plotter £189.00; OR 
(4K RAM) £29.95; CM] micr 
cassette £65.00. All price 
include VAT. Sales enquirieste 
Casio Electronics Co Ltd, Uni 
Six, 1000 North Circular Road 
London NW2 ‘7JD (telephon 
01-450 9131). 

multiplication and _ division 
Each correct answer receives * 
tuneful reward. In the fma 
section, “Magic Numbers, @ 
arithmetical problem is, Gs 

played with one of the numbes 
missing. To complete the sum 
the child plays a game in whic 
they steer a grabber to sele 
the correct number from abatel 
moving along the screen. ) 

Each section features 
colour graphics and so 
effects. As a bonus, there & 
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OUT NOW! 811 IDEAS 
FOR YOUR COMPUTER 

In the Inmac catalogue of ideas 
for your computer check to see 
what is in the latest issue for you: 

Cables, cables and more cables! 
How to order custom-built cables. 
When to use screened cables. How to 
choose the right ELA RS-232 extension 
cables for your VDU’s and how to 

| connect your Apple, Commodore, or 
| other micros to Qume, Diablo, NEC 

printers. Compatible cables for 
connecting new peripherals to your 
DEC, Data General, Hewlett Packard, 

| IBM, Osborne and Tandy 
: computers. 

Lifetime Floppies Read about Inmac 
Plus — the floppy 

| with a lifetime 

guarantee! 

| Our range 
| myn g 

of 100% <&—% 7 eee 

error-free 
‘ mh 

disk 
‘ j= | 

cartridges, \ iam 

7s ipnal ne} 
disk packs, 

24 hour tel. no. 

SZ 09285-67551 
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each with a 3-year replacement 
guarantee. 

New Ideas! Dozens of exciting 
new products — many never seen in 
Europe before now — and lots of 
helpful hints on getting more from 
your computer department. 

Service and Quality — a promise 
you can rely on! We promise a next 
day delivery service of our products, a 

risk-FREE trial, and a 12-month 
trouble-free quality replacement 
guarantee. 

Send today for your FREE cata- 
logue with no obligation to purchase 
— but be warned: you will want to 

buy once you have 
read the Inmac 

catalogue 
ideas book! 

Astmoor, Runcorn, Cheshire WA7 10OF. 

Nam 

Company 

Title 

Address 

Postcode 

Computer System 

Send this coupon to 
Dept. «1, Inmac (UK) Ltd., Davy Road, 



MicroValue 

: *< . wesery Ss. ro) 
. ~st_* ‘ * “ ‘ 4 : - Pane > ne at 

R >w ge  e “wt OHS . 
: r 
3 3 ~Aghee 3 : 7S 

: +). ie 
Se ae rat 

ae , PRRKOPNDA ORDER OM CON COR EPL O 

GM813—CPU/64K RAM 
Board 
* 4MHZZ80AC.P.U. * 64K DynamicRAM 

* RS232Interface * Two8-Bitl/O Ports 
* Cassette Interface 

* Extended & Page Addressing Modes 
* CP/M Compatible 225 

Monitor 

GM829—Disk _ 
Controller Board 
* Up To 4 Mixed 5.25 & 8” Drives 
* SASI Hard Disk Interface 
* Single & Double Density Operation 
* Single & Double Sided Drive Support 
* Supports 48 and 

96 TPI Drives 

GM833—RAM-DISK 
Board 
* Virtual Disk Operation * 512K Dynamic RAM 

* PortMapped For Easy Interface Software 
* Over 10 Times Faster 

Thana Floppy Disk CA5 

Please note: Thisboard cannotbe usedasa 

conventional RAM board 

OS Oe = Tieaeaes 

GM812—Video 
Controller Board 
* 80 Charactersx25 Line Display Format 
* On-board Z89A Microprocessor 
* Buffered Keyboard Input 
* Programmable Character Generator 
* 16075 Pixel Graphics £125 
* Light PenInput 

GM816—Multil/O 
Board 
* 61/O Ports 

* 4Counter/Timer Channels 
* On-Board Real Time Clock 
* Battery Backup 
* Further Expansion 

Capability £125 

PLUTO—Colour 
Graphics Board 
* On-Board 16 Bit Microprocessor 
* 640x576 Bit Mapped Display 
* 192K Of Dual Ported RAM £499 

* Comprehensive 

On-Board Software 

CLIMAX—Colour 
Graphics Board 
* 256x256 Pixel Display 
* 16 Colours 
* Ultra-fast Vector & 

Character 

Generation 

* LightPenInpurt 
* UHF or RGB Outputs 

UHF Version 

£199 
UHF & RGB Version 

£220 

GM811—CPU Board 
* 4MHz2Z80A CPU 
* 4'Bytewide’ Memory Sockets 
* 2x8-Bit Input/Output Ports 
* 8 BitInput Port 
* RS232 Serial Interface 425 
* Cassette Recorder Interface 

GM803—EPROM/ROM 
Board 
* Up to 40K of Firmware 

* 2708 or 2716 EPROMS £65 
* Page Mode Operations 

GM802—64K RAM 
Board 
* 64K Dynamic RAM 
* 4MHz Operation 
* RAM Disable Function C4 25 
* Page Mode Operation 

MP826—Static RAM 
Board 
* 32K Static RAM 
* Battery Backup C225 
* Page Mode Operation 

EV814—IEEE488 (GPIB) 
Controller 
* Cost Effective Controller 
* Comprehensive Software 

Supplied 
* Fulllmplementation £440 
* Easy To Use 

GM827—87 Key 
Keyboard 
* User Definable Function Keys 

* Numeric Keypad £85 
* Cursor Control Keys 

GM839—Prototyping 
Board 
* Fibreglass P.C.B. 
* 80-BUS Signalldentification 
* High Density|C 

Capability $42.50 

\ 7 Bee iiiaiViceconevicn 

Allthe boards and components in the 80-BUS 
range are fully compatible and offer a very 
flexible and cost effective solution to your 
computer needs. For further information about 
the 80-BUS range contact your nearest 
MICROVALUE dealer. 
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Fd eyes) Ua Cd ey) (U3 

Quantum | Bape 
System igen 
2000 "4 

ie, 
Ahigh quality 12" data display monitor, 
ideal for Gemini systems. The P12 is 
available in both greenand 
amber phosphor versions and £95 
has a resolution of 20Mhz. 

Power Supplies, ee 
Mother Boards = 
& Frames ee 
* GM807 3A Power Supply £40.00 

* GM817 6ASwitch Mode PS.U. £75.00 

* GM843 10ASwitchModePs.U. £95.00 

Computerise 
Without Compromise 

BUY FROM THE 
COMPUTER 

PROFESSIONALS * GM656 3SlotMotherboard £5.00 * 80-BUS Construction 

* GM654 5SlotMotherboard £6.00 * Serial & Parallel Interface 

* GM655 8 Slot Motherboard £10.00 + Stylish Design MICROVALUE 

* GM662 5 Board Frame £50.00 ef 3 
ONagan 40" * Up ToThree 5.25" Drives 

ok "Frame 
%* Fully Expandable AMERSHAM, BUCKS 

' Amersham Computer Centre, 
* Twin Z80A Processors 18 Woodside Road, 

* CP/M Operating System Tel: (02403) 22307 

* 64K DynamicRam BRISTOL 
Target Electronics Ltd., 16 Cherry Lane. 

* Definable Function Keys Tel: (0272) 421196 

2 4 EGHAM, SURREY 
te a e4 O4 0 Electrovalue Ltd., 
uantum 28 St. Judes Road, Englefield Green. 

Tel: (07843) 3603 

LEEDS 

Aa f Fi Leeds Computer Centre, 
Gem int M ultinet 55 Wade Lane, Merrion Centre. 
The Gemini Multinet enables as many Tel: (0532) 458877 
people as possible to have access to their 
own microcomputer with mass storage and acto stb iOd Pheer haa 
printer facilities for the lowest possible cost. Tel: 04-402 6822 g : 
This is achieved by providing a central 

Gala xy 2 ‘fileserver’ fitted with a Winchester hard disk LONDON SW14 
unitand printer interfaces, in conjunction OFF Records, 

“| would place the Galaxy atthe with a method of interconnecting upto Computer House, 58 Battersea Rise, 
top of my list” thirty-one workstations to the fileserver. The Clapham Junction. 
(Computing Today, April 1983) fileserver and each station are fitted with the Tel: 01-223 7730 

; Gemini GM836 network interface board. MANCHESTER M419 
* Twin Z80A Processors &: ieee iis se ed disk drive if EV Computing, 700 Burnage Lane. 

i rporated inthe fileserver providing Tel: 061-431 4866 
* CP/M2.2 Operating System backup forthe hard disk. a5 saa 

* 80x25 Video Display GM%0 Galaxy 4 Multinet HAM ; 
* 64K DynamicRam 5.4 Mibyte fileserver £2600 soy eee Nis aca ud) 

* Light Pen Interface GM912 Galaxy 4 Multinet Tel: (0662) 781742 
¢ Unie éenhz DiskCapacity 40.8 Mibyte fileserver £2850 

* Serial RS232 Interf GM909 Galaxy 4 Multinet Telephone orders welcome 

i Eleteeawee workstation £650 
* Parallellnterface 

* Numeric Keypad 

* Definable Function Keys 

* Cassette Interface 

* 12" Monitorincluded 

from £1495 

Both fileservers and workstations are supplied 
complete with VDU's; the operating software 
issuppliedwith the fileserver. 

re 
All prices are exclusive of VAT 

REAL value — from the Professionals 
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rating on the performance ofthe 
child atthe end of each section, 
which allows parents. or 
teachers to see how they are 
progressing. 

Word Chaser(7 - 14 years) is 
a colourful, graphic, educa- 
tional program, in which the 
child is presented with a sen- 
tence with one of the words mis- 
sing. They can guide a figure 
through an obstacle course of 
moving gates, and, having 
accomplished that, choose a 
word (out of three possible 
choices) that completes the 
sentence correctly. Ifthe word is 
correct, there is a tuneful re- 
ward. If the word is wrong, the 
child will be shown the word 
that fits, then the complete sen- 
tence. The sentences are 
grouped in files, separate from 

the main program. Three files 
are supplied in the package, 
with words ranging from easy to 

ANAGRAM’S 
LEDGER-DEMAIN 
As flexible as the machine it is 
designed for, Anagram Sys- 
tems’ new Purchase Ledger for 
the Commodore 64 is in a class 
of its own when compared to 
similar business programs 
available for this truly hybrid 
business/home computer. Most 
other packages are programs 
written for for the VIC 20 micro 
and merely upgraded to run on 
the 64. But because Anagram 
Systems are specialists in pro- 
ducing high quality software for 
the strictly business- orientated 
Commodore 8000 - series 
machines, their Purchase 

Ledger ‘64 package benefits 
from the sophisticated features 
of a program which has been 
adapted downwards rather 
than upgraded. 

With the non-technical user 
in mind, the Purchase Ledger 

for the 64 operates in plain 
English, and is designed to 

SD IT ICTS BE TIT EN a RE See eS SE ee. 
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difficult. The files are quick and 
easy to load, employing clear 
step-by-step instructions. 

Biology (14 and above) is an 
interesting and informative pro- 
gram which will satisfy both’O' 
Level students and those with 
an interest in the structure of the 
human body. There are two 
sections, organs and bones, 
both with colour high-resolution 
graphics, which describe and 
locate each organ and bone in 
turn on a detailed drawing of 
the human body. Included in 
the program is a test on both 
sections, involving one word 

and multiple choice questions, 
which employ the detailed 
body map as an illustration. 

All of these programs are 
available from Tom Shipman 
(Supplies) Limited at Heron 
Trading Estate, Bruce Grove, 
Wickford, Essex SS1 1 8BP, ata 

cost of £7.95 including VAT. 

cover a wide range of business 
requirements. Using suppliers 
names, the ledger enables a 

comprehsive file of supplier 
accounts to be maintained. 
Invoice payments and debit 
notes can be posted to each 
one, and remittance advice 

printed, together with a usefully 
wide variety of internal reports 
and summaries, such as in- 

voice, payment, discount and 
debit note lists, outstanding 
balances, invoices, statements, 

and customer names and 
addresses. 

Analysis of purchases is poss- 
ible under different nominal 
headings and open item 
accounts mean that each in- 
dividual invoice stays on file 
until it is paid, with cleared 
invoices removed on a monthly 
cycle. Depending on how much 
information is stored for each 
supplier, a typical user will find 
that he can have between |50- 
175 supplier accounts with 50 

BRIGHT AS A 
NEW PIN 
NEC are launching a new three 
speed matrix printer — the Pin- 
writer. Designed to comple- 
ment the highly successful 
Spinwriter range, the Pinwriter 
offers the userthe option of three 
print speeds — near letter 
quality (20 cps), high density 
(90 cps) and draft quality (180 
cps). Two models are avail- 
able, the P2 (80 columns) and 
the P3 (136 columns). Prices will 
start from under £700 for the P2 
and £800 for the P3. 

nominal accounts having bet- 

ween 4-10 invoices outstand- 
ing per supplier. 

For the small business which 
already has a Commodore 64, 
compatible disk drive and prin- 
ter, the Purchase Ledger is 
available for only £75, yet per- 
forms the same range of func- 
tions as software costing 3-4 
times as much for larger 
machines. What is more, it 

dovetails in with Anagram’s 
Sales Ledger package and the 
Commodore Stock Control Sys- 
tem, written by Anagram, to 
provide a total small business 
package. 

Sales Ledgeris also a version 
of a program written by Ana- 
gram for the serious business 
user of larger Commodore 
machines. Specially tailor 
made torun onthe Commodore 
64, it is now available to busi- 
nesses which don't want the 
expense of abig computer pac- 
kage, yet which could profit by 
streamlining their sales record- 
ing system. 

Customer account files, 

using their names and not num- 
bers are maintained and oper- 
ated on a monthly cycle, with 

paid invoices being deleted 
monthly, and _ outstanding 
accounts remaining on file until 
cleared, in this open item 
accounting based package. 

Commenting on the new pro- 
duct, Colin Zardin, NEC’s Euro- 
pean Sales Manager for 
printers and peripherals said, 
“Whilst there are other mul- 
timode matrix printers on the 
market they tend to be rather 
expensive, generally costing 
over £1500. The Pinwriter is 
approximately half that price. 
With one cost-effective printer 
NEC now covers all the user's 
printing requirements for word 
processing, graphics and high 
speed output. We expect it to 

Invoices, payments and credit 
notes can be posted to each 
account, and Sales Ledger 
prints invoices, credit notes 
and statements. A handy ‘sus- 
pense’ accountis also provided 
where unrecognised cheques 
or deposits can be held before 
being sent to the right 
accounts. 

The flexibility of Sales Ledger 
allows for settlement and trade 
discounts, line by line, or as a 
percentage to be applied to 
goods totals. Building up a 
comprehensive picture of your 

sales profile at particular times 
is made easy with Sales 
Ledgers printed report func- 
tions, which cover a variety of 
areas such as current customer 
balances, payments and dis- 
counts taken, aged debtors, 

sales lists, suspense account 
listing, and customer names 
and addresses. 

Forjust£75 Sales Ledger will 
transform a Commodore 64 
computer into a sophisticated 
store of sales files. All that is 
needed is a compatible disc 
drive and printer. Sales Ledger 
and Purchase Ledger are avail- 
able from your local Com- 
modore dealer or direct from 
Anagram Systems, 60a Queen 
Street, Horsham, West Sussex 
RH13 5AD (telephone 0403 
59551). 



appeal to the mass market of 
business micro users as well as 
to DP management”. 

The Pinwriter has an 18-pin 
matrix head and each pin can 
be addressed individually, giv- 
ing the Pinwriter excellent 
graphics capabilities. The Pin- 
writers horizontal character 
spacing is software selectable 
and offers a choice of 10, 12, 
and 1'7 cpi(characters perinch) 
and proportional spacing. Eight 
international character sets are 
provided together with a down- 
line loan capability. 

The new printers come witha 
choice ofthree plug-ininterface 
modules — Centronics parallel, 

IBM PC parallel and RS232C 
serial. Each moduel has a 3.5K 
buffer. Forms handling options 
include tractor feeds, single cut 
sheet guides and automatic cut 
sheet feeders. 

The Pinwriter P2 and P3 will 
be available in the UK and 
Europe from early March on- 
wards. For further information 
please contact Norman Fox, 
NEC Business Systems (Europe) 
Ltd, NEC House, 164/166 
Drummond _ Street, London 
NW1 3HP (telephone 01-388 
6100). 

LOW-COST 
TERMINAL 
FROM COMART 
Designed to provide a smart yet 
functional terminal in any office 
or factory environment, the 
comart WY50O is now available 
with any of the Communicator 
range of 20 different modular 
microcomputers. It is a low-cost 

terminal that provides a full 14- 
inch green screen with easily 
readable 80 or 132-column dis- 
plays, buthas atiny’‘footprint’ of 
less than one square foot. 

Costing only £595, the VDU 

sets new high standards in 
design, ergonomics and func- 
tionaility. The low-profile 
detachable keyboard has a 
101-key typewriter layout with 
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A MONITOR FROM 
ZENITH 
Zenith Data Systems has 
launched anew colour monitor, 

the ZVM-133, which has the 

ability to display an infinite 
array of colours and intensities 
with sharp graphics. The screen 
has an extremely black back- 
ground from which the colours 
stand out sharp and clear. 
A high resolution colour 

graphics monitor, the ZVM-133 

is designed for use with Zenith's 
own range of desktop com- 

16 programmable function 
keys, cursor control and 
numeric pad sections. Soft set- 
up of all parameters is entered 
from the keyboard while para- 
meters are displayed atthe bot- 
tom of the screen. The Comart 
WY50 also gives users the 
ability to emulate ADM-31, 
Hazeltine, ADDS, and Tele- 
video terminals. 

The Comart WY50 is avail- 
able for all Comart Com- 
municator systems, from the 
8-bitsingle usersystem up tothe 
largest multi-user, multi-tasking 
systems and local area net- 
works. Comart are at Little End 
Road, Eaton Socon, St. Neots, 
Huntingdon, Cambridgeshire 
PE19 3JG (telephone 0480 
215005: telex 32514). 

“S 

puters, the Z100 series. In addi- 
tion, it is compatible with most 
business microcomputers hav- 
ing RGB direct drive outputs, 
such as the IBM Personal Com- 
puter and Apple III. 

The ZVM-133 has a25 line by 
80 characters display and pixel 
resolution of 640 dots by 480 
lines (interlaced), which 
creates impressive graphics. It 
has a wide bandwidth of 20 
MHz with the rise time of 70 
nanoseconds to generate 
crisp lines, pure colours and 
intensely clear copy. 

Easy to reach frontaccess 
user controls enable con- 
venient operator adjustments. 
An LED indicator notifies the 
user when the monitor is oper- 
able. A “Green Screen Only” 
feature incorporated in this 
colour monitor, eliminates all 

other colours. This enables 
monochromatic material to be 
displayed on the black face of 
the screen. 

DC-coupling permits the 
video display to retain its colour 
balance from a single dot to full 
screen data. The colour monitor 
has contemporary styling and a 
strong but lightweight modular 
chassis for increased porta- 
bility. 

The new ZVM-133 monitor is 
priced at £395.00 plus VAT, 
and attractive quantity dis- 
count packages are available. 
Zenith Data Systems Limited is 
at Bristol Road, Gloucester, 
GL2 6EE (telephone: 0452 
29451). 

CRA HITS BACK 
AT BEEB 
The following statement has 
been issued by the Computer 
Retailers Association: 
In cooperation with the British 
Computer Society Copyright 
Committee, the Computer 
Retailers Association is taking 

NEWS 
ESSERE SA SS a LE a a a a MEET 

various steps to publicise the 
fact of Copyright protection in 
respect of computer software 
and to promote a Private Mem- 
bers Bill to amend the Copy- 
right Act so that such protection 
is self-evidentto eveybody. You 
will, no doubt, receive press 

releases from the British Com- 
puter Society and ourselves 
regarding this matter in the 
near future. 

Meanwhile, the CRA on their 
own are seeking advice as to 
whether or notitis legal toforma 
prosecution fund to finance a 
plaintiffin a High Court case, so 
that the few lingering doubts as 
tothe applicability of Copyright 
to software, shall be dispelled 
forever. 

In addition, the CRA Execu- 
tive Committee will be inform- 
ing members that their services 
as possible expert witnesses in 
any litigation conceming 
Copyright will be available 
without charge. 

The CRA would also like to 
take this opportunity of com- 
plaining about the _ totally 
biased and one-sided view- 
point aired by the BBC program 
Newsnight. This was broadcast 
on Saturday the 28th January, 
and also we believe on a pre- 
vious occasion in December. 
The impression thatthe BBC left 
with the viewer was that there is 
some grave doubt as to the 
applicability of the Copyright 
Actto computer software. This is 
totally untrue and, of course, 

was the subject of a previous 
press release from the CRA. In 
addition, the BBC was totally 
erroneous in giving the impres- 
sion that software houses do not 
prosecute infringers of copy- 
right. My company itself has 
been involved in one case, 
indeed it was the first case, and 
there have been several since. 
The only small amount oftruthin 
the BBC's broadcastin this area 
was that no software house has 
yet taken the matter to an 
Appeal Court. 

There have been at least six 
or seven cases in which an 
Anton Pillar order was obtained. 
In other words, in which a High 

Court judge agreed with the 
plaintiff that the Copyright Act 
does cover computer software. 

It seems to the CRA that the 
BBC would be well advised, as 
apublic body, to directits atten- 
tion towards obtaining the truth 
of a matter, rather than to ex- 
ploiting rather dramatic inter- 
ludes with the apparent sole 
purpose of obtaining a wider 
audience for its programme. 

11 



If, as it would seem, the BBC 

wish to broadcast dramatic 
incidents then they would do 
both the microcomputer indus- 
try, and the public as a whole, a 
far greater service by recon- 
structing the effect of a raid 
resulting from a High Court 
Anton Pillar order, instead of 
rather ineffectually hiding their 
cameraman away in alittle cor- 
ner in an attempt to catch an 
alleged offender. In other 
words, to make the subject mat- 

ter of their program affirmative 
on the side of publicising the 
fact that offenders are in the 
wrong, rather than attempting 
to gain dramatic effect in 
emphasising their incorrect 
view that copyright does not 
apply to computer software. 

The CRA would like to go on 
record in stating that it is unfor- 
tunate that the BBC apparently 
did not seek the advice of 
experts on the subject or, if they 
did, that they did not give the 
views of those people at least 
equal time with the side of the 
matter which appears to be far 
more attractive to them, namely 
the negative side. 

It seems strange to the CRA 
that the BBC should quote Mrs. 

HERE COME THE 
CYBER MEN 
The Hi-Tech company Cyber 
Robotics Ltd of Cambridge is 
dedicated to the development 
of a range of cost effective 
robots foruse in a wide variety of 
applications. The Robots 
operating system is an exten- 

sion of FORTH. 
The adaptability of FORTH 

permits speed control, which is 
important to keep attention at 
demonstrations. Likewise the 
language will allow slow move- 

A. Staines. Firstly, she most cer- 
tainly does not speak for the 
British Computer Society 
Copyright Committee as was 
implied by the caption on the 
screen. Moreover, if the views 
expressed in the transmission 
are the result of an interview 
with her which has not been cut 
or otherwise altered, then the 

views expressed are, to say the 
least, unusual and in particular, 

in our experience of sitting on 
the Committee, such views are 
not held by anybody else on 
that Committee. It is no secret 
that it is the unanimous 
(apparently with the exception 
of Mrs. Staines) view of the 
Copyright Committee and its 
legal advisers that the Copy- 
right Act, as it is at the present 
time, most certainly applies to 
microcomputer software. 

In summary, we feel that the 
BBC has decided that the sub- 
ject of piracy would make good 
transmittable material and fur- 
thermore that the matter is far 
more dramatic when viewed 
from the negative point of view. 
The programme was harmful to 
the industry and represented 
not only bad reporting, but also 
a distortion of the truth. 

ments when close analysis of 
critical control is required. Also, 
joints can be moved simultane- 
ously, emulating a full size 

industrial robot and providing 
operators with the most realistic 
educational setting. 

The Cyber 310 is compact, 

light and is manufactured to a 
high engineering standard 
which is particularly important 
to cope with the wear and tear 
inevitable in any educational 
environment. It has five degrees 
of movement, a programmable 

DYSLEXICS 
HELPED BY AN 
ACRON 

Duncan Goodhew — Olympic 
swimmer and one of Britain's 
best known dyslexics — visited 
the Dyslexia Institute's national 
headquarters at Staines on 
February 6, to accept an Acorn 
microcomputer from Bill Fulton, 
managing director, Sony UK, 
Ian Crammond, chairman and 
managing director of Teletape 
VideoLtd and PeterThompson, 
chairman and managing direc- 
tor, Peter Thompson Associ- 
ates. 

The trio were representing 
Vision charity — an organisa- 
tion set up by the video industy 
to help visually handicapped 
children — which has donated 
the computer to the Institute. 

Also present were Dr Harry 
Chasty, the institute’s director of 
studies and senior teacher 

gripper action, plus a unique 
ability to rotate the shoulder 
300 degrees in the vertical 
plane to operate on the 
opposite side with the arm 
upside down, therefore increas- 
ing the robot's flexibility. 

Cyber Robotics are design- 
ing a complete package of 
software, changing the whole 
perspective of educational 
robots from the mere applica- 
tion of computer to robot to a 
complete educational pro- 
gramme. Very much related to 
this, Cyber Robotics Ltd are 
developing a“user club” which 
will keep all buyers and users 
informed of new application 
software available. Further in- 
formation from Cyber Robotics 
Ltd, 61 Dutton Walk, Cam- 

bridge, CB5 8QD (telephone 
Q223 210675: telex 8177662). 

a 
Se, 
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Wendy Norton as well as some 
of the children who will be using 
the Acom as a simple teaching 
aid to develop basic reading, 
writing and spelling tech- 
niques. With this computer, 
carefully controlled activities 
will be programmed to enable 
successive groups of children to 
develop these basic skills at 
their own pace. 

Dyslexic children react very 
positively to information on 
screen, and at a later stage in 
their education could become 
very skilled in the use of com- 
puters. It is planned that this 
new computer will eventually 
become an important thinking 
tool for the Institute's students as 
they progress towards higher 
language skills, requiring them 
to process, store and retrieve 
information. 
We don't know about you, 

but at Computing Toady we 
think this is a lot more worth- 
while than Space Invaders. 

LONDON 
COMPUTER FAIR 
The Fifth London Computer 
Fair is to be held on Thursday 
19, Saturday 21 and Easter 

Monday 23 April 1984 at the 
Central Hall, Storeys Gate, 
Westminster. After four suc- 
cessful years the Association of 
London Computer Club's Lon- 
don Computer Fair is on course 
to repeat the formula which has 
worked so well. The slot used 
this year has been successfully 
used by another hobby group 
for many years and being over 
the holiday weekend, helps the 
amateurs who keep the show on 
the road as officials, cashiers, 

stewards and all the many other 
jobs that they cover. 

This year there is a Micro- 
Robotics Conference and 

lean 

te 
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Demonstration presented by 
the ACC, the finals and the pre- 
sentation of the winners of The 
Times Software Competition, a 
Networks and Communications 
Feature, presented by the ACC 
Comms Group on Saturday, 
the Bring-and-Buy Feature and 
on Easter Monday an auction of 
items you will find it hard to 
resist. 

Asin previous years the Fairis 
aimed at the hobbyist, home 

user, educational user and the 
small business user. It is also 
hoped to bring a great variety of 
extended computer activities 
to the general public and the 
enthusiast alike. To backup the 
features and demonstrations 
there are dealers in new, 
secondhand and - surplus 
equipment, software suppliers, 
peripherals (printers, modems, 
buffers, and so on), publishers, 

book dealers and popular 
magazines. 

The ACC clubs database 
will give enquiring visitors the 
location of nearby clubs and 
club officers will be able to com- 
pare notes. Up to the minute 
details will be available on Pre- 
stel (available in many public 
libraries) and by radio and 
press coverage. 

At least 10 clubs will have 
stands showing the wide range 
of activities from games soft- 
ware to community projects for 
the disabled. The ClubSpot 
feature on Prestel will be on 
demonstration and updates 
can be observed. Watch the 
special offers go on line! All the 
clubstands will have network- 
ing demonstrations and for 
some ‘hands on experience’ as 
well as much more! 

Club enquiries to Frank 
Spilsbury (01-303 8849) and 
Len Stuart (01-337 3747). Com- 
mercial enquiries to Tim 
Collins, CMP (01-930 1612). 

SPECTRUM/QL 
MONITORS 
Microvitec have just launched 
their Sinclair Spectrum- 
compatible colour monitor on 
the consumer market. Sales in 
the education sector have pro- 
mpted the company to make 
the monitor available to the 
many home users of the Spec- 
trum — Britain's most popular 
home computer. 
What the makers claim to be 

the only low complexity colour 
display equipped to handle 
Spectrum outputs, the 1431/MZ 
comes in a metal cabinet with 
die-cast frame surround 
finished in matt black to match 
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the appearance of the Spec- 
trum. Inside, the well-proven 

picture tube and control cir- 
cuitry of the RGB/TTL input 
models is retained while an 
additional card carries the 
Spectrum interface which effec- 
tively converts to the RGB/TTL 
format the luminance (‘'U’) and 
chrominance (‘V’ and ‘Y) 
signals appearing at the output 

port of later Spectrum models. 
Since the interface can be 
switched in or out of the circuit, 

the monitor can also be driven 
by computers with conven- 
tional RGB/TTL outputs. 

Designed specifically with 
the new Sinclair OL Computer 
in mind, the Microvitec CUB 
1451/MQ3 features a 14” high- 
contrast, self-converging P.I.L. 
tube with a resolution of 653 
addressable pixels horizontally 
and 585 vertically. These fea- 
tures, together with an 18 MHz 
bandwidth, make the new mon- 
itor ideally suited to the OL's 
high resolution graphics and 
80-column text capability. Mic- 
rovitec’s drive circuitry ensures 
maximum reliability combined 
with a low power consumption 
figure (typically 65 watts). 

The CUB 1451/MQ3 is the 
latest model to emerge from 
Microvitec’s on-going product 

DATAPEN FOR 
THE 64 
The Hampshire based com- 
pany Datapen Microtechnol- 
ogy Limited has jut announced 
full details of its CBM-64 com- 
patible lightpen and programs. 
Previously, dealers who were 
advance ordering the CBM-64 
version had only seen pre- 
liminary details of the software 
to be supplied with each light- 

development programme. Like 
its Spectrum-compatible 
stablemate, the CUB 1451/ 
MQ3 comes complete with 
dedicated cable and is housed 
in a metal cabinet with die-cast 
frame surround finished in matt 
black to match the appearance 
of the new Sinclair machine. All 
cable entries and controls are 
accommodated at the rear of 
the cabinet which, from the 

front, presents the classic look of 
current Microvitec CUB colour 
monitors. 

Further details of this and 
other Microvitec products, 
including switch mode power 
supplies, are available from the 
Sales Department, Microvitec 
Limited, Futures Way, Bolling 
Road, Bradford BD4'7TU, West 
Yorkshire (telephone 0274 
39001 1). 

pen and had placed their 
requirements with the con- 
fidence gained from selling 
Datapen’s BBC B, Dragon 32 
and VIC-20 compatible light 
pens. 

There are three programs 
provided with each lightpen 
and Datapen’s philosophy of 
providing the introduction soft- 
ware on tape as well as a prin- 
ted listing, enables the user to 
access the lightpen’s features 
(X-Y position, LED lamp and 

control switch) and use them 
easily in his own programs. The 
introduction program on the 
CBM-64 version also shows 
how to move and place sprites 
with the lightpen. 

The second program, called 
Colour-Draw, allows the user to 
produce a drawing by transter- 
ing CBMs colour graphics 
characters from an on-screen 
menu to the required position 
using the lightpen. 

The third program, illustrated 
in the photograph and called 
Hi-Res Draw, provides the user 
with the ability to produce a 
drawing in 200 by 320 pixel 
resolution directly with the 
lightpen and provides features 
such as line-drawing and 
turtle drawing. 
A Sprite Creator and Editor 

program for use with the light- 
pen will be available shortly. 
Datapen are now shipping 

the CBM-64 version in quantity 
to dealers and also directly to 
home users at £25.00 each. 
Further details may be ob- 
tained from Datapen Mic- 
rotechnology Limited, Kings- 
clere Road, Overton, Hants 
RG25 3JB (phone 0256 
770488). 
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LOCK UP YOUR 
FLOPPIES 
The U.K. 92 Data Safe is a new 
concept in floppy disc storage 
and handling. Made from glass 
re-inforced polyester, the uni- 
que design combines _high- 
impact strength and portability 
with security and fire resistance. 
The flame retardancy conforms 
to UKOVO:BS476 Part7, Class 
2, as approved by leading 
insurance companies. 

The high-impact strength 
and the sturdy lock make Data 

MZ-700 GETS 
DISCS 
The Sharp MZ-'700 microcom- 
puter with64K RAM, colourand 
sound at £249.95 has already 
proven popular as a home and 
small business machine. The 
full potential of this powerful, 

Safe an ideal carrying case for 
up to thirty 544" floppy discs. 
Invaluable to all computer 
users, software houses, banks, 
accountants, couriers and so 

on, the built-in handle enables 
Data Safe to be carried easily, 
so that important records can 
be stored conveniently in a 
separate place, taken home at 

weekends and so on. It is avail- 
able from Costerwise Ltd, 16 
Rabbit Row, London W8 (tele- 
phone 01-221 O666) and all 
leading distributors for around 
£30.00. 

versatile micro is now realisable 
with the advent of an efficient 
disc drive unit. Kuma Com- 
puters Ltd, the major supplier of 
MS-700 software and hardware 
products are now the exclusive 
UK distributors of the SFD ‘700. 

The SFD 700 is a stand-alone 
single floppy station which will 
connect directly with the MZ- 
700 I/O bus. It is supplied com- 
plete withinterface card, cable, 
DOS and disc BASIC: no extra 
items are necessary. The station 
is built in an aluminium case 
which is coloured in ivory and 
brown. 

The capacity of the disc drive 
is 280K, and the controller card 
will handle up to four disc 
drives. The disc BASIC is fully 
compatible with the S-BASIC of 
the MZ-700, but extra features 

have been added. The disc 
BASIC supports the64K RAM of 
the MZ-700 and the Printer/ 
Plotter, and it has additional 
monitor features to those built 
into the MZ-'700. 

The SFD unit is priced at 
£495.00 plus VAT. Further 
details can be obtained from 
Kuma Computers Ltd, 12 
Horseshoe Park, Pangboume, 
Berks (telephone 07357 4335). 
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LYNX RUNS 
FASTER 
Lynx owners cannow add tothe 
machine, up to four 544” disc 
drives, each with 200K 
capacity (formatted). Each 
drive is in a sleek, but rugged 
metal case with its own illumin- 
ated on/off switch and disc 
access light. Connection is via 
the plug-in disc interface, witha 
simple keyed cable connector 
provided with the interface 
module. Additional drives sim- 
ply daisy chain on to the first 
(master) drive. 

Equally important is the 
operating system. Lynx DOS is 
fully functional and available 
now. It adds 19 commands as 
an enhancementto the existing 
BASIC, enabling all needed 
functions for disc operation to 
be carried out. 

Drives, interface and soft- 
ware are available ex stock for 
orders placed now. Contact 
Camputers Ltd, 33A Bridge 
Street, Cambridge CB2 1UW 
(telephone 0223 315063: 
telex 817207). 

DIAL-DATA 
COMMUNICATION 
FOR MICRO- 
WRITER 
Communication of text and 
data between remote locations 
is now available with the Dial- 
data unit, distributed in the 
north-east of England by sole 
authorised distributor J].M. 
Office Supplies. J.M. Supplies is 
an appointed Microwriting 
Centre and director Mr Mul- 
cahy is certain that: “The Dial- 
data unit will prove particularly 
useful for my Microwriter 
customers.” 

Text entered on the hand- 
held, six-keyed, Microwriter 
wordprocessor is_ transferred 
directly to the Dial-data Unit 
through its standard RS232 
connector port. The single-lire 
display of the Unit can be 
utilised for checking informa- 
tion before transmission. The 
Dial-data unit is then linked to 
an acoustic coupler so that 
text is simply downloaded 
through normal telephone lines 
to a receiving unit. 

Recipients can see im- 
mediately what has been sent 
by scrolling the text through 
their Dial-data unit screen. The 
unit has its own 16K storage 
capacity so that messages can 

be held in the unit until it is con- 
venient to deal with them. If a 
printed version of the material is 
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required, the Dial-data unit can 
be linked to electronic type- 
writers or ordinary office printers 

which have RS232 interface 
ports. 

The Dial-data unit will also 
communicate with microcom- 
puters, wordprocessors and, of 
course, Microwriters, so that 

text can be transferred to any of 
them for storage and future 
reference. Incorporating an 
error-checking device, the unit 
will continuously try to get 
through to the intended re- 
cipient for 30 seconds but if 
there is either a fault on the line 
or it can't get through, it simply 
re-dials automatically and 
tries again. 

Inthe nearfuture, J. M. Offices 
Supplies will also stock another 
version of the all-British Dial- 
data System with direct modem 
links, which will not require 
acoustic couplers. 
A major advantage of com- 

munication by Microwriter and 
Dial-data unit is the complete 
confidentiality it offers. The 
users can compose their own 
text on the Microwriter and then 
control the distribution of this 
material by sending it directly 
from their Dial-data unit to a 
specified recipient. This facility 
will be even further enhanced in 
the Spring of'84 when a‘scram- 
bling’ unit will be available. 

The Dial-data unit, de- 
veloped by Duplex Midlands 
Limited, is not only ¢ very useful 
communications aid for Mic- 
rowriter users, it will also pro- 
vide communication between 
other RS232-equipped ma- 
chines, such as electronic type- 
writers, as well as for Telex to 
Telex transcription. 

Cost of the Dial-data Unit, 
including accoustic coupler, is 
£650. The unit on its own is 
available at £495. A Micro- 
writer costs £299, and is avail- 

able from any Microwriting 
Centre nationwide. 
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ADVENTURE 
REVIEWS 

Adventures which have a fast 

response time, are 

spectacular in the amount of 

detail and number of locations, 

and are available to cassette 
owners... Simply smashing!” 

— Soft, Sept 83 

“Colossal Adventure is 
included in Practical 

Computing’s top ten games 
choice for 1983: ‘‘Poetic, 
moving and tough as hell.”’ 

— PC, Dec 83 

“Colossal Adventure . . For 
once here’s a program that 
lives up toitsname..a 
masterful feat. Thoroughly 
recommended” 

— Computer Choice, Dec 83 

“Colossal Adventure is one of 
the best in its class. | would 
recommend it to any 

adventurer.’ 
— Acorn User, Feb 84 

“Adventure Quest. . This has 
always been one of the best 

adventures for me as it seems 
to contain the lot. In all it took 

me about eight months to 

solve.”’ 
— PCW, 18th Jan 84 

“To sum up, Adventure Quest 
is a wonderful program, fast, 
exciting and challenging. If you 
like adventures then this one 

isforyou" = _ N/LUG issue 1.3 
“Colossal Adventure is simply 
superb... For those who want 
to move onto another 

adventure of similar high 
quality, Dungeon Adventure is 
recommended. With more than 
200 locations, 700 messages 
and 100 objects it will tease 
and delight!”’ 
— Educational Computing, Nov 83 

MIDDLE EARTH ADVENTURES 

1: COLOSSAL ADVENTURE 
A complete, full size version of the classic mainframe game 
“Adventure” with 70 bonus locations added. 

2: ADVENTURE QUEST 
Centuries have passed since the time of Colessal Adventure 
and evil armies have invaded The Land. The way is long and 
dangerous; but with cunning you can overcome all obstacles 
on the way to the Black Tower, source of their demonic 
power, and destroy it. 

3: DUNGEON ADVENTURE 
The trilogy is completed by this superb adventure, set in the 
Dungeons beneath the shattered Black Tower. A sense of 
humour is essential! 

THE FIRST SILICON DREAM ADVENTURE 

1: SNOWBALL 
The first of Pete Austin’s second trilogy. The giant colony 
starship, Snowball 9, has been sabotaged and is heading for 
the sun in this massive game with 7000 locations. 
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LORDS OF TIME 
Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for: 

BBC 32k COMMODORE 64 SPECTRUM ask LYNX 48k NASCOM 32k ORIC 48k ATARI 32k 
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ADVENTURE 

REVIEWS 

“Colossal Adventure .. 
undoubtedly the best 
Adventure game around. Level 
9 Computing have worked 
wonders to cram all this into 
32K .. Finally Dungeon 
Adventure, last but by no 
means least. This is the best 
of the lot —a truly massive 
adventure — you'll have to play 
it yourselves to belive it.”’ 

— CBM 64 Users Club Newsletter 

“The puzzles are logical and 
the program is enthralling. 
Snowball is well worth the 
money which, for a computer 
program, is a high 
recommendation.” 

— Micro Adventurer, Dec 83 

“Snowball . . As in all Level 9’s 
adventures, the real pleasure 

comes not from scoring points 
but in exploring the world in 
which the game is set and 
learning about its dGenziens .. 

this program goes to prove 
that the mental pictures 

conjured up by a good textual 

adventure can be far more 
vivid than the graphics g 

available on home 

computers.” 
— Which Micro?, Feb 84 

“Lords of Time. This program, 

writen by newcomer Sue 
Gazzard, joins my favourite 
series and is an extremely 
good addition to Level 9's 

consistently good catalogue .. 
As we have come to expect 

from Level 9, the program is 
executed with wondertul style 
— none of those boring “You 
can't do that’ messages! 
Highly recommended.” 

— PCW, 1st Feb 84 

THE LORDS OF TIME SAGA 

7: LORDS OF TIME 
Our congratulations to Sue Gazzard for her super design 
for this new time travel adventure through the ages of 
world history. Chill to the lce-age, go romin’ with Caesar’s 
legions, shed light on the Dark Ages. etc. 

Price: £9.90 each (inclusive) 

Level 9 adventures are available from good computer shops, 
or mail-order from us at no extra charge. Please send order, 
or SAE for catalogue, to: 

LEVEL 9 COMPUTING 
Dept C, 229 Hughenden Road, 
High Wycombe, Bucks HP13 5PG 
Please describe your computer 
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Every computer needs 

CHATTERBOX II 
“Listen creep, | am the leader..... 

For ZX81 

SPECTRUM 
SPEECH 

SYNTHESIS 

by 

WILLIAM 
STUART 

VIC/PET/64 ; SYSTEMS 

(Please state) 
: £39 -" | 

Se PITCH £39 Mo 
Somes CONTROL KipyVar 

CHATTERBOX lI can say anything! 
Genuine phoneme synthesis - not just recorded 
speech - hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)- solid tone 
cabinet for quality sound - integral beep/music 
amplifier. PLUS expansion socket for BIG EARS 
voice recognition system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV “Computer Programme” 

* iB 4 G a A i & * 7O9,°0, a. 

SPEECH De _ i 

INPUT 
FOR ANY 
COMPUTER 

Hugely successful Speech Regnition System. 
complete with microphone, software and full 
instructions. OnLY £49 
BUILT TESTED & GUARANTEED 
PLEASE STATE COMPUTER: UK101, 
SPECTRUM, ATOM, NASCOM2, Vic 20, Micron, 
ZX80/81, PET, TRS80, MZ80K, APPLE ||, BBC MICRO 

ZX81/SPECTRUM NEW! 
MUSIC SYNTHESISER (Stereo) bia eaesh a 
+16LINECONTROLPORT 16K RAM Cc 
Play 3-part music, sound effects, drums etc. Full 

& yy? 
aprecy RECOGNTHION

 
<t OT 

er ia 

control of attack, decay and frequency. ty 
Input/Output lines provide control and monitor SO) 
facility for Home Security, Robot Control, Model 
Railway etc. etc. Works with or without 16K RAM. aati 

Full instructions/software included. 
Add keyboard to make a live performance hee comnts 
polyphonic synthesiser! 
Note: up to 3 units can be used simultaneously; £19.50 (KIT) 
giving 9 music channels & 48 1/0 lines £25.50 (BUILT) 

TALKING HANGMAN 
For Chatterbox! 
The classic game 
claims its victims ey, 
with a dry vocal Pe 
accompaniment (Spectrum) £6 

THE COMPOSER 
Synthesiser Music 
Programme. 
Enter & play 3 part harmony. 
Includes demonstrations. 
(Spectrum/ZX81)recommended £7 

ZX ARP/DRUMSEQ -F— HJ CHROMACODE?????7 
Fascinating synthesiser Can you defuse the bomb by 
demonstrations. Generates cracking the secret 
automatic sequences and combination before time runs 
plays from keyboard. Some out? With Chatterbox voice 
weird effects (Spectrum) £6 output (Spectrum) 6 

COLOUR MODULATOR KiT£16 
RGB in, PAL/UHF out (not for ZX) BUILT £22 

Please add VAT at 15% to prices. All enquiries 
Barclay/Access orders accepted by telephone S.A.E. please 

VVILLIAM Cholderion House 

STUART Wiltshire. SP4 ODZ SO 
SYSTEMS Ltd Tel: 098 064 235 
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Make the most ofyour micro 
withthese two new books 

COMPUTING ee AG 
WITH THE Ori 
ORIC 1 
lan Hickman 

This new bookis for all users 
of the Oric 1 micro. It 

complements the Oric 
Manual. and can be used lan Hickman” 
alongside it. An introductory 
section covers the _ initial 

switching-on and setting-up and is followed by some 
simple BASIC. programming. Later chapters intro- 
duce more advanced BASIC, high-resolution colour 
graphics,. the sound feature and interfacing, with a 
special section on the printer and another on 

machine code programming. A number of original 

programs are included in this practical guide. 

Softcover ~ 160 pages 0 408 01444 X £6.95 

BBC MICRO 
PROGRAMS IN 
BASIC 
Derrick Daines 

A bumper collection of 27 

games programs. which 

utilise the excellent graphics 
and colour facilities of the 
BBC Micro. The games will 

roa : run on the Model B or Model 
A with» upgrade. Derrick Daines presents an 

absorbing. variety of programs — you can run horse 

races, play word games, shoot torpedoes... even 

take on:the role of Moses leading his people to the 

Promised Land! Each program is introduced with 
details of how it works, how to play it, the effects 
produced, and a list of variables used. 

Softcover - 128 pages 0408 014156 £5.95 

Available from all good booksellers 

]\jewnes Technical Books 
Borough Green, Sevenoaks, Kent TN15 8PH 
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TRS 80-GENIE SOFTWARE 
from the professionals 

DC-10_ 

This DC-10 program continues the line of highly accurate flying simulations stocked by Molimerx. Apart from the original 
Columbia Shuttle simulation, there are now programs to simulate the piloting of a 747, the Concorde, Airbus, and now the 
McDonnell Douglas DC-10. 
The DC-10 is a three engine, wide bodied jet manufactured by McDonnell Douglas of the U.S.A. |t has had rather an 
unfortunate history in service, in that there were problems with a cargo door and then an engine mounting which apparently 
was damaged in a maintenance service. Regardless of these problems, which may well have sunk the saleability of another 
aircraft, the DC-10 is still an extremely popular aircraft with the airlines. As will be seen from the illustration, it is quite easily 
confused with the Lockheed L1011 but it is, in fact, an entirely different aircraft. 
As with all other major aircraft, there have been many versions of the DC-10. The first five development aircraft were actually 
started as long ago as January 1969. Rolls Royce got itself into troubles, and so McDonnel! Douglas chose the General 
Electric CF6 turbo fan engine. It will be recalled that Laker Airways invested heavily in the series 10 version of the DC-10. 
However, taking the first series for descriptive purposes, the three engines developed 41,000 Ibs. of thrust and the aircraft 
had a wing span of 155ft. 4ins. The maximum cruising speed was 584 miles per hour and the service ceiling was 35,000 feet. 
The range of 2705 miles was with a maximum payload of just over 100,000 Ibs. 
This program is asimulation of DC-10 flights over and around Europe. Both Gatwick and Heathrow airports are included, as 
are four on the Continent. As in real life navigation is by radio aids. DC-10 features no less than ten YOR beacons in the 
United Kingdom, and fourteen on the Continent. For the first time in our simulations Non Directional Radio beacons are 
included, four in the United Kingdom and seven on the Continent. Instrument Landing Systems and Distance Measuring 
Equipment are provided at all six of the runways upon which you can land DC-10. As with earlier simulations, wind both on 
the ground and aloft is included, as is arandom engine out emergency. The instruments are as follows: 

en ——_ |e 
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1. Indicated air speed gauge 2. Artificial horizon 3. Power setting for No.1 engine 
4. Power setting for No.2 engine 5. Power setting for No.3 engine 6. Slat setting 
7. Flap setting 8. Compass 9. VOR tracking instrument 

10. Instrument Landing System 11. Clock 12. All up weight 
13. Fuel 14. Fuel flow 15. Runway to go (on take off) 
16. Vertical speed indicator 17. MACH speed 18. Precise pitch 

19. Precise roll 20. Altimeter 21. Landing gear status 
22. Nose wheel status 23. Wheel brakes status 24. Air brakes status 
25. True air speed 26. Wind direction and velocity 27. Ground speed 
28. Destination runway, place & number 29. Distance to go 30. Precise heading 
31. Precise track 32. Datafrom No.1 DME/VOR 33. Data from No.2 DME/VOR 

DC-10 is supplied with a free program which enables the user to calculate Flight Plans on his computer, to be used in DC-10. 

An extensive illustrated manual is supplied. It takes the reader through the control panel in general and then in detail. 
Discusses the controls at length; general discussions are held on flying technique of DC-10 and then simple flight manoeuvres 
are described, such as normal take off, noise abatement take off, take off with engine failure, climb, cruise, turning, descent, 
approach, final approach and landing. Procedures in overshoots and engine out emergencies in various situations are 
described. Simple flight briefings, in other words, instructions for suggested flights, are also included. There are a number of 
Appendices, including detailed discussions of the VOR/DME navigation system and the ILS approach system. Purchasers of 
DC-10 may also buy the educational section of the Jumbo manual for £1 if they wish. 
The program is compiled Basic and is disk orientated only. The compilation enabled the author to include very precise slow 
down loops in the source code. Thus, as we have said, the simulation is as exact as it is possible to get. The compatibility of 
the program with various disk operating systems and machines will depend upon the compatibility of those DOS’s and 
machines with the Microsoft Compiler. As far as we know, on TRSDOS it is compatible on all Genie machines (with the 
exception of the Model I!1) and of course the Tandy Model |. It is also compatible with LDOS on these machines. On the Tandy 
Model II! the choice of DOS is somewhat more crucial as many disk operating systems running on that machine are not 
compatible. TRSDOS 1.3, for instance, is not. A patched version of the run time file, to enable use on the Model III under 
_DOS or smal-LDOS is included in the package. 
This DC-10 simulation will be released for the IBM PC machine mid-March. At the time this advertisement goes to press we 
are not sure whether the program will need to be compiled or not. 

DC-10 (disk) ... . is. ZVooo 
VAT inclusive, 75p P&P 

TEL: [0424] 220391 / 223636 MOLI Mi ERX. LTD TELEX 86736 SOTEXG 

A J HARDING (MOLIMERX) 

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £2.00 plus £1.00 postage (postage refundable on order). 

COMPUTING TODAY APRIL 1984 



REVIEW : Memotech MTX-500 

he MTX-500 is full of sur- 
prises and, let it be said 
from the start, the sur- 

prises have mostly been plea- 
sant ones. The first surprise 
came when the MTX-500 was 
first connected to the TV set 
and switched on. The ‘Starting 
Out’ section: of the provisional 
Operator's Manual (253 
pages, A4 size) had not men- 
tioned whether or not the 
machine had a _ built-in 
loudspeaker or whether it sent 
its sound signals to the TV. The 
obvious test, assuming that it 

would understand ASCII, was 
to type ‘Control-G’. This is the 
so-called BEL code _ which 
originally caused a bell to ring 
on a teletype machine, but 
which nowadays makes most 
computers emit a beep. Sur 
prise number | — a clear, 
bell-like ‘ding from the 
loudspeaker of the TV _ set! 
Obviously the sound generator 
of this machine is above 
average in its capabilities. 

MODEL LOOKS 
But this introduction is run- 
ning a little too far ahead of 
events. Let us go back to the 
stage when the MTX-500 was 
unpacked from its carton. What 
we saw was no surprise, for the 
advertisements had already 
shown us what the machine 
should look like. Perhaps it 
might count as a surprise to find 
that it actually does look as 
smooth and sleek as it appears 
in the photogaphs. It has the 
‘long, low look’, with a satin 

finish in anodised black 
aluminium. Its appearance will 
give it pride of place, either in 

the living room or on the execu- 
tives desk. The keyboard 
measures 48.5 cms_ across, 
which is considerably greater 
than most popular micros. 

The reason for this is that the 
keys are set out in three areas, 
with a comfortable margin 
around each. There is the 
keyboard area proper, with 59 
keys. These include the usual 
alphanumeric keys and sym- 
bols, all with auto-repeat. The 
control keys are Escape, Con- 
trol, Alpha(betic), Lock, Shift 
(two keys), Back Space, Line 
Feed and Retum (which is 
rather too small). These keys are 
placed in their conventional 
positions, so there was no 
trouble adapting to their layout. 
There are also two unmarked 

keys on either side of the space 
bar — these are the Reset keys. 
As a safety factor, both of these 

keys must be pressed together 
to reset the machine. 

To the right of the main area 
is a key-pad of 12 keys. These 
have several functions, depend- 
ing on the current mode of 
operation. Eleven of them are 
set out for entering numeric 
data, duplicating the action of 
the numeric keys in the top row 
of the main keyboard. They are 
aranged in a _ conventional 
‘calculator format, and include 
a decimal point key. The keys 
are also marked for other func- 
tions, including four direction 
keys useful for games players, 
but also used for directing the 
cursor around the screen. 

MAGIC 
Owen Bishop 

Once upon a time there was a 
- company called Memotech who 
made ZX81 peripherals. Then one 
day they decided to make their 
own computer, with sprites at the 
bottom of the garden and NODDY, 
too. Will they live happily ever 
after? 

Several other of these keys 
are used for editing, including a 
Delete key and an Insert key. 
There is a Page key which 
toggles the machine into one of 
two text-entry modes. In Scroll 
Mode, entering new text on the 
bottom line of the screen causes 
the screen to scroll upward. In 
the Page mode the cursor 
jumps from the bottom right of 
the screen to top left; new text 
appears at the top of the 
screen, replacing that which is 
already there. Other keys in this 
area are EOL, which deletes all 
characters from the cursor as far 
as the end of the line, CLS 
which clears the screen, Home 

which takes the cursor to the top 
left of the screen without clear- 
ing it, and BRK, which breaks a 

running program. 

There is a block of eight func- 
tion keys (F1-F8) to the extreme 
right of the keyboard. These are 
not programmable keys in the 
sense of those found on the 
BBC Micro, for example. Like 
the function keys of the Com- 
modore 64, they can be used as 
special control keys in pro- 
grams. They retum ASCII codes 
when pressed, giving 16 poss- 
ible codes in all (shifted and 
unshifted). 

IT’S SPRING AGAIN 
All the keys are lightly sprung, 
yet retum rapidly to their posi- 
tion. We were reminded of the 
keyboard of the TRS-80 Model 
I. I have never found a 
keyboard on which I, a non- 

typist, could type as fast and 
with so few errors as that one. 

Perhaps and greatest surprise 
on removing the MTX-500 from 
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its packing was not the 
appearance but its weight. 
Robustly constructed, it sits 
firmly on table or desk. The 
metal case, with its black sur- 

face, is a guarantee that the cir- 

cuitry is unlikely to become 
overheated, even after long 
periods of use. The fact that the 
power pack is a separate unit 
(there would be no room for a 
sufficiently powerful transformer 
in a case only 6 cm deep at its 
deepest) is a further safeguard 
against overheating. The leads 
of the power pack total just over 
3 metres in length, allowing you 
to operate the computer at a 
reasonable distance from the 
mains socket. The power pack 
is sturdily made; it has an on-off 
switch which incorporates a 
pilot light. 

INPUT/OUTPUT 
The cartridge port is situated at 
the left-hand end of the case. 
The aperture reveals a 30-way 
connector giving access to the 
Z80 address bus, the data bus, 
the data bus and all the usual 
Z80 control lines, as well as 

power supply lines and various 
other connections. This con- 
nector may be used for plug-in 
cartridges, or for connecting a 
variety of other peripheral 
devices. 

Full details of the connector 
are given in the Operator's 
manual, which also includes 
essential circuit diagrams and 
technical details of the main 
YO chips. A clip-on cover is 
provided for the cartridge port, 
so that it can be neatly closed if 
it is not required. 

All the other connections are 
on the rear of the case. Another 
surprise came when we started 
to plug in the power and TV 
leads. With most micros one 
has to twist the case at peculiar 
angles to see where each lead 

TABLE 1 
MTX colours. 

transparent 

black 
medium green 
light green 
dark blue 
light blue 
dark red 
cyan 
medium red 
light red 

10 dark yellow 
11 light yellow 
12 dark green 
14 grey 
15 white 

ODNINMNOAWNHOKYO 
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is to be plugged in. The rear of 
the MTX’s case is rounded and 
the legends for each I/O aper- 
ture are marked above the cut- 
outs. Thus they can be clearly 
seen when looking vertically 
down on the machine from the 
front. This makes it easy to plug 
in the connections correctly, 
without having to perform con- 
tortions. The connections com- 
prise: 

@ Two RS-232 ports (commun- 
ications board required) 
@ Monitor output 
@ Hi-fi output 
@ Power input (from power 
pack) 
@ TV output (UHF) 
@ Parallel Y/O port (intemal 
socket) 
@ Parallel 
(Centronics) 
@ Cassette I/O 
@ Two joystick inputs. 
There is no output for an RGB 
monitor. however, we have 

found that the 16 colours (see 
Table 1) that the MTX produces 
all show up crisply and clearly 
on our TV set. Whereas on 
some computers with 16 colours 
there are several combinations 
of screen and _ background 
colour which blur into 
indecipherability, there are very 
few colour combinations on the 
MTX that suffer from this defect. 
Incidentally, the colours are all 
available all of the time and, 

since the MTX has a separate 
16K video memory, you do not 
suffer the penalty of losing user 
memory by using all colours 
freely. 

VO printer 

The cassette port has only 
Mic and Ear connections, no 

provision being made for con- 
trolling the motor of the 
recorder. 

THE MANUAL 
The machine supplied for 
review was a pre-launch model 
and its manual was a _ pro- 
visional one. In spite of this it 
contained a mass of information 
and remarkably few errors. The 
eros were mainly typing ones, 
not errors of fact, and these, we 
are informed, have been cor- 

rected in the final version (this is 
now ready). There was no 
index, but a comprehensive 

contents page tells you where 
the main summary tables may 
be found. 

The manual begins, in a com- 
puterish way, with Part O, the 

introduction. This contains a 
description of the machine and 
its keyboard. It also includes an 
overview of the MTX system, 
with special reference to its 
languages. The computer holds 
four languages in its 24 
kilobytes of ROM. The main 
language is MTX BASIC. This 
has much in common with other 
BASICs, there being a strong 
resemblance to Sinclair BASIC, 
so ZX81 and Spectrum owners 
will rapidly feel at home. 
However, as we will describe 
later, it has many features of its 
own. The manual includes a 
clear and concise introductory 
course in BASIC, with examples 
and exercises. 

NODDY is a_ language 
specially designed for handling 
text. It has few commands, is 
easy to learn and use, and may 
be called from BASIC  pro- 
grams. If you want your pro- 
grams to display screenfuls of 
text, or to allow the user to key 
in screenfuls of text, having 
NODDY around is a_ great 
help. 
A page (screenful) is format- 

ted simply by typing it directly 
on the screen. The direction 
keys allow you to move the cur- 
sor around and place text 
exactly where you want it with 
the minimum of fuss. The page 
is recalled instantly with exactly 
the same format, simply by typ- 
ing its name, or in various other 

ways by using the NODDY com- 
mands. It is much simpler to 
handle text with NODDY than 
to get involved with masses of 
PRINT or INPUT statements in a 
BASIC program. Or, if you 
require a text-handling program 
such as an address book, it can 
be programmed entirely in 
NODDY. 

The third language in the 
ROM is the MTX Graphics 
package. This contains a com- 
prehensive set of graphics com- 
mands, with a strong flavour of 
Logo. More about this later. 

ASSEMBLER 
there is the Z80 

assembler. This allows whole 
programs to be written in 
machine code. It is particularly 
useful to the average program- 
mer in that sections of programs 

Finally 
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or even very short routines may 
be written in assembler and 
automatically inserted into a 
BASIC program. This means 
that you can speed up the time- 
consuming parts of a games 
program, for example, making 
the computer work that much 
faster where it really has to. The 
rest of the program can be writ- 
ten in nice, easy BASIC. 

The manual does not set out 
to explain machine code or 
assembler mnemonics, but 

assumes you already know 
about these things. The 
detailed instructions given for 
the assembler itself are clearly 
set out. 

SAMPLE 
PROGRAMS 
Before diving into MTX BASIC, 
we decided to try out the 
sample programs which came 

by & 6 8 Le nt 
we 

with the machine. There were 
five cassettes altogether, 
Memotech having thoughtfully 
provided a blank C-15 cassette 
and a head-cleaner tape along 
with the demonstration tape 
and the two games. The 
demonstration tape loaded very 
quickly, first time, as did the 
games tapes. During loading, 
the signal from the cassette 
recorder is heard from the TV 
loudspeaker. This is a sure 
indication that something is 
happening, but the sound is 
rather irritating. Since the sound 
is coming from the TV and not 
from a speaker built in to the 
computer, it is no trouble to tum 
off the sound while loading. 

The demonstration tape 
shows off many features of the 
MTX-500, including its Logo 

graphics, its sprites and its 
impressive sound generator. 
There are also several screen- 
fuls of text, demonstrating 
NODDY at work. 

The two games. cassettes 
included were both by Con- 
tinental Software, who are pro- 
ducing an increasing range of 
MTX software. The Toado tape 
displayed the 16-colour high- 
resolution graphics of the MTX 
to good advantage. It is a fast 
machine code game based on 
the popular ‘amphibian with 
desires to negotiate road and 
river motif, and is well up to 
standard. The MTX draughts 
has 10 levels of play — I tried it 
at level 4, which brought rapid 
and unerring responses from the 
computer. In spite of all my cun- 
ning ploys, it beat me soundly. 

MTX BASIC 
This has a useful range of state- 
ments (Table 2). INK and 
PAPER are used to set the 
foreground and background 
colours and will be familiar to 
Spectrum users. LET is 
obligatory in assignment state- 
ments, another Spectrum-like 
feature. As might be expected, 
the command NODDY calls 
NODDY. PLOD is the word 
used to ‘RUN’ a program written 
using NODDY (hang on, this is 
getting a bit silly! Ed). CSR is 
used to position the cursor any- 
where on the screen. It has the 
same action as TAB(X,Y) in 
other BASICs, though CSR 
seems a more sensible name. 
MTX BASIC lacks procedures 

and user-defined functions. 
PANEL is one of the words 

associated with the use of the 
assembler. Its function is to 
switch on the front panel — in 
this mode the screen displays 
the contents of the Z80's registers 
and a portion of RAM or ROM. 
In this mode there are 16 single- 
key commands which allow the 
user to roam through memory, 
examining it or altering it (if it's 
RAMI), or having it dis- 
assembled to mnemonics or dis- 
played in its ASCII equivalent. 
These and other functions make 
this a valuable aid to the 

machine-code programmer. 
CRVS and VS are words for 

creating and enabling virtual 
screens. These are text or 
graphics windows — up to eight 
of them may be created, in 
any size or shape, using CRVS. 
The monitor itself uses some of 
these: a ‘List’ screen of 19 lines, 
starting from the top of the 
screen; an ‘Editor screen con- 
sisting of four lines, which 
behave as one (you type your 
BASIC lines into this); and a 
‘Message’ screen, the bottom 

screen line. 
When you type in a line of 

BASIC program it appears in 
the ‘Editor’ line, near the bottom 
of the screen. When you press 
Retum, it is transferred up into 
the ‘List’ screen, which scrolls 
upward as successive lines are 
added. Each program line is 
checked for syntax before it is 
accepted into the ‘List screen 
and, if there is an error, this is 
reported in the ‘Message’ 
screen. 
MTX BASIC has a large num- 

ber of words associated with its 
sound and graphics facilities — 
we will deal with these later. 

The BASIC allows long vari- 
able names, up to 150 charac- 
ters long. This limit is set by the 
amount of space available in 
the ‘Edit’ screen. Words of this 
length are distinguished from 
each other by the MTX — all 
the letters are significant. You 
can type in variables and 
BASIC keywords in lower case, 
but these are converted to 
upper case when the line is 
accepted into the ‘List’ screen. 
Thus no lower case _ letters 
appear in variable names. 
Lower case letters between 

quotes are, of course, not 

affected. 

BENCHMARKS 
Before leaving the subject of 
the BASIC we must look at the 
results of the Benchmark tests 
(see Table 3). The listings used 
were the standard benchmarks 
published in a previous issue 
of Computing Today and in 
the Winter83 edition of 
Micro Choice. The latter issue 
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quotes tests made in CT on the 
Spectrum, Dragon 32, Com- 
modore 64, NewBrain, 

Osbome 1, Sirius 1 and the 
BBC Micro. In all the tests the 
BBC machine stood out from 
the rest. Our tests showed the 
MTX to be average at BM1, and 
well above average (ie faster) at 
BM2 to BM7. In BM4, BM5 and 
BM6, it was beaten only by the 
BBC Micro. We were therefore 
surprised when it did badly on 
the final test (BM8). It took three 
to four times as long as the other 
machines. This benchmark is 
the one which tests’. the 
arithmetic functions: exponen- 
tiation, log and sine. Dropping 
each of these from the program 
in tum, we found it was 
reasonably quick at exponen- 
tiation, but very slow. at 
logarithms. Actually, we had to 
use LN in this listing instead of 
the LOG specified in the 
benchmark, since LOG is not 
available on the MTX. The con- 
clusion is that the MTX is not a 
machine for those who want to 
perform elaborate and repeti- 
tive calculations involving 
logarithmic and _ trigonometric 
functions. 

ALL’S UNFAIR... 
Benchmarks are notoriously 
unfair in that they can test only 
those commonplace features 
possessed by most BASICs, and 
cannot reveal the merits of any 
special features of a given 
machine. Most users will want 
trig functions not for mathemati- 
cal calculations as such, but for 
plotting circles, calculating the 
orbits of spacecraft and so on. 
These calcuations are already 
provided for by BASIC words 
such as CIRCLE and. ARC, 
ANGLE and PHI. The CIRCLE 
statement produced a circle 
more quickly than did a circle- 
drawing BASIC procedure run- 
ning on the BBC Micro, and 
using SIN and COS. So for the 
majority of users, slow calcua- 
tion of the logarithmic and 
trigonometric functions is 
immaterial. 

SOUND 
There are four sound channels, 
three of which produce tones 
while the fourth produces pink 
noise. These have a range of 
about 10 octaves. The sound 
channels can operate 
simultaneously. Sound com- 
mands can be stored in a sound 
buffer, so the computer can get 

Command Words. 
MTX BASIC 
BAUD 
CLOCK 
INK 
PAPER 
EDIT 
GOTO 
IF 
LET 

CIRCLE 

MTX Operands 

MTX Functions 
AND 
ABS 
EXP 
SGN 
TAN 
VAL 

MTX Strings 
CHR$ 
LEFT$ 
MID$ 

on with other tasks while sound 

effects are being produced. 
The SOUND command can 

have either three or seven 
parameters. With three 
parameters, a sound is con- 
tinuous until it is stopped. The 
parameter which controls pitch 
can take any value in the range 
O to 1023. With such a large 
range, it is easy to produce a 

completely smooth change in 
pitch from one extreme to the 
other. There is no tendency for 
an ascending or descending 
note to sound like a scale being 
played. With seven parameters 
after the keyword, a wide range 
of more complex sounds can be 
generated — the frequency and 
volume can be altered at 
chosen rates during the sound. 
This can be a complicated mat- 
ter, as might be expected, but 
the operators manual deals 
with sound generation in great 
detail. Its example of the sound 
of spacecraft blasting off and 
then ascending into space is 
both realistic and impressive. 

GRAPHICS 
There are two aspects to 

graphics on the MTX. First, 

there are the commands 
associated with drawing lines 
and shapes on the screen. The 
commands CIRCLE, ARC, 
DRAW, LINE, PLOT have 
obvious functions. PHI and 
ANGLE control the orientation 
of drawing, so allowing com- 
plex shapes to be drawn with 
relatively few commands, and 
allowing these shapes to be 
rotated easily. 

The second group of com- 
mands are associated with the 
sprites. The MTX has an 
excellent sprite capability — 
there may be up to 32 of them, 
in different colours, all moving 
independently on the screen. 
Each sprite has a priority with 
respect to the other sprites, so 
that one can be made to move 
in front of another. The sprites 
are generated by GENPAT 
(which is also used to produce 
user-defined characters). The 
sprites can have an eight-by- 
eight or 16-by-16 pixel design. 
A sprite can be displayed on 

normal scale or magnified to 
double size: it can also be 
given its own motion, allowing it 
to cruise around the screen 

ATTR 
COLOUR 
ADJSPR 
MVSPR 
SPRITE 
CTLSPR 
NODE 
GENPAT 
RANGLE 
WINDOW 
RESTORE 
SELECT 
EDITOR 
DSI 
AANGLE 
SNDBUF 
ARC 
LINE 

automatically, or it can be 
moved to specified positions. Its 
motion can be reversed, using a 
single command, as would hap- 
pen when it bounces off a ‘solid’ 
object. There is the unusual 
effect that a sprite may be 
made to draw a line (in any 
colour), leaving a trail as it 
moves across the screen. 

SPRITELY 
COMMANDS 
The set of commands pro- 
vided allow the user to control 
the sprites with the minimum of 
programming effort. As might 
be expected, some of the com- 
mands have numerous para- 
meters: however, there is a 
command, ADJSPR, which 
allows the programmer to alter 
just one parameter of a given 
sprite without having to re-state 
all the others. This not only 
makes programming easier, but 

allows the program to run more 
quickly. 

The above are only a few of 
the things that can be done with 
the sprites produced by the 
MTX’s Texas TMS9918 video 
display processor (same family 
as the chips in the TI99/4A and 
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TABLE 3 
Time (secs) 

1.4 
4.7 

11.0 
10.8 
12.6 
22.4 
30.3 
42.7 

M B 
] 
2 
3 
4 
S) 
6 
7 
8 
Benchmarks. 

Electronics Today Inter- 
national's Cortex computer pro- 
ject). Full technical details of 
this chip are given in the 
operator's manual. 

CHARACTER SET 
As well as the normal character 
set, the MTX-500 provides fonts 
for other languages: American, 
English, French, German, 
Swedish and Spanish. The fonts 
include all the special letters 
and accents used in these 
languages, with, of course, a 

corresponding loss of certain of 
the mathematical and punctua- 
tion symbols. The foreign 
language fonts, together with 
the text-handling facilities of 
NODDY, could make this a 
good computer for language- 
teaching programs. 

SUMMING UP 
The MTX-500 is a machine with 
a flavour of its own. It has great 
scope which, during the time 
we have had it, and in the 

limited space of this review, we 

have not been fully able to 
explore. Programming it is 
straightforward once you have 
leamed the special MTX BASIC 
keywords. The assembler 
makes machine code program- 
ming easy for those who are 
familiar with the Z80 MPU. 
NODDY is a_ useful text 
handling language, making the 
computer suitable for business 
applications. The excellent 
graphics and sound facilities 
make it a first-rate computer for 
the games enthusiast. Its large 
memory, expanded to 64K and 
beyond, and the fact that none 
of this is robbed to provide for 
the graphics, makes it likely that 
some extensive and elaborate 
games will be developed by 
this machine. 

Overall, we liked _its 
appearance, construction, 

facilities and action very much 
and consider it good value for 
money in comparison with other 
machines in this price range. 

REVIEW : Memotech MTX-500 

FACTSHEET 

CPU Z80A 
Clock 4 MHz 
ROM 24K 
RAM 32K, expandable 
Video RAM 16K 
Languages MTX-BASIC (including MTX graphics) 

NODDY 
Z80 Assembler 
79 keys, including keypad and eight 
function keys 
24 lines of 40 characters on TV or monitor 
Up to 16 colours 
Up to 32 sprites 
Eight user-definable virtual screens 
Cassette port (up to 2400 baud) 
Parallel I/O port 
Joystick ports (2) 
Hi-fi 
Monitor 
TV 
Cartridge 
Printer (Centronics) 
Communications board (two RS232 interfaces) 
ROMs for FORTH, PASCAL 
Colour 80-column board 
Memory boards (32K, 64K, 128K, 256K, 512K) 
Disc systems 
Silicon disc (256K) 
MTX-500 £275 (including 15% VAT) 
Memotech Ltd, Station Lane, Witney, 
Oxon OX8 6BX. Telephone: Witney 
(0993) 2977. 

Keyboard 

Display 

Options 

NOW A TRUE SPREADSHEET, FUNCTION GRAPHING, 
EQUATION SOLVING, DIFFERENTIAL PLOTTING, 

INTEGRAL FINDING, GRAPH MANIPULATING, MATHS 
TEACHING PACKAGE IS AVAILABLE. 

ron BBC ‘B’ & APPLE Ile, 

JS fox) de Intur a,b 6-2» 
a 

IT’S CALLED Cartesian AND IT’S MORE FUN 
THAN A GAME. HIGH RESOLUTION 
GRAPHICS AND EXCELLENT 
DOCUMENTATION MEAN THAT IN A 
SHORTTIME YOU SHOULD ABSORB MOST 

InfuT STARTING VALUE foe ITtAaT -6 
1S (RINTouT Of ITERATION @£@ £7 N 

1/1 ths ~6 

\ 
door is ar -6-3693875 

OF THE CONCEPTS RELATING TO 
CALCULUS AND THE SOLUTION OF 
POLYNOMIALS. 

Ba 

Cartesian DOES THE FOLLOWING: 
HANDLES TRANSCENDENTAL FUNCTIONS, CIRCLES, ELIPSES, 
POLYNOMIALS. 

GRAPHS FUNCTION TO EXTREMELY HIGH OR LOW VALUES 
OF X AXIS. 

PLOTS DIFFERENTIAL CURVE IN CONJUNCTION WITH 
PRIMARY. 

EXTRACTS ROOTS PRECISELY USING NEWTON RAPHSON 
METHOD. 

MAGNIFIES CURVES FOR FINE DETAIL EXAMINATION. 

DETERMINES DEFINITE INTEGRAL (area under curve). 

SOLVES COMPLEX EQUATIONS. 

BRINGS WITH IT AN 18 PAGE BOOKLET WHICH IS WELL 
WRITTEN AND EXPLAINS ALL THE UNDERLYING 
MATHEMATICAL PRINCIPLES. 

SPREADSHEET FEATURE ALLOWS ALMOST INFINITE TRAVEL 
UP OR DOWN THE X AXIS. 

Price : CASSETTE £24.90. DISK £27.75. INCL. P&P. 
THEN THE REAL FUN STARTS..... 

Findrum, Convoy, F LITE ay 
Co. Donegal, Ireland. ware 

MAIL ORDER TELEPHONE (074) 22286 

NO VAT ON UK OR NI ORDERS. 

BARCLAYCARD (visa) 
& (074) 22025 & ACCESS WELCOME. 

Dealers who are interested in high quality educational software should write or phone. 
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Nearly 400 Programmes 
IN STOCK 

Ring for our Price List 

CLWYD) PHIRSONAL, 

After 30 Hour BASIC — 

Structured BASIC 
Advanced BASIC programming course containing two 
types of material: first, on program style, design and 

structure and second, techniques of programming. Uses 
BBC BASIC but includes a special appendix on how to 
write structured programs in BASICs without structured 

features. 

Book £7.50 
Software £11.50 inc VAT 

Telephone: Mold 56842 

400 inc BASIC £115 
Beyond BASIC . x 800 £299 

6502 Assembly language on the BBC micro — how to » 48K Lynx £225.00 
make the most of the 6502 instruction set and write ATARI COMMODORE 64 £229 

programs to perform arithmetic calculations, use loops VIC STARTER PACK £1 39.99p | 
and decisions, create lists and tables and perform complex 

operations on BASIC variables. Includes assembly ORIC 1 48K £1 39.99p 
language routine for graphics and sound. Phone Orders Welcome on 0352-56842 

Book £7.50 Postage & Packaging FREE 
Software £11.50 inc VAT 

NEXT DAY DELIVERY AVAILABLE Please ring for details: 

COMPUTERS 
Unit 19, Daniel Owen Precinct, Mold, CH7 1AP. 

NATIONAL EXTENSION COLLEGE I enclose cheque/P.O. for £ 
or please debit my Access Card No. 

18 Brooklands Avenue, 
Cambridge CB2 2HN 

WHY YOU SHOULD HAVE 2 NEW BOOKS 
FOR YOUR BBC MICRO... 

) (LESS THAN THE PRICE OF A SINGLE CASSETTE!) 

A massive software library for the price of a single cassette. 
Explosive games, dynamic graphics and invaluable utilities, this 
specially commissioned collection takes BASIC to the limits and beyond. 

The most successful software writers have pooled their talents to bury 
programming cliches and exploit your micro's potential to the full. 

INSTANT ARCADE GAMES -£3.95 
Ai ag INSTANT LASERS — INSTANT SPACESHIPS — 

— INSTANT BASIC!) 

seiiee.. little or no mrt 2 e of BASIC, you can still take a suite of ‘skeleton’ 
programs and create your own arsenal of dynamic and totally unique 
arcade games. 

From all good bookshops. Or fill in the coupon below and return it to Pan Books Ltd. , Freepost P.O. Box 109, 14-26 Baker St., High Wycombe, Bucks HP]1 2TD 

For immediate 24 hour service ‘phone 01-200 0200 and use your credit card. 

POST NOW, NO STAMP NEEDED To: [_ }60 PROGRAMS (£5.95) [ ] INSTANT ARCADE GAMES (£3.95)| - 
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which lets you learn machine code (almost!) as painlessly,as 
if it were BASIC. If you missed that article you need a copy of 

the listing from a back-issue of the magazine. This month we 
explain how you can convert the program for other machines. We 
also press on with example programs, including arithmetic 
routines and even memory-mapped graphics! 

EXAMPLE PROGRAMS 
Last month we experimented with some trivial Easycode 
programs. This issue we use most of the instructions, and explain 
how to crack one of the major problems of machine code 
programming — the storage of numbers larger than the computer 
can fit in a single location. 

Program | performs a common'task — it adds up the values in 
locations 50-59, and stores the total in location 99 (at the end of 
memory). We've changed the format of our Easycode listing so 

I n last month's article we introduced 'Easycode’, a program 

TABLE 1 

11000 
11500 
12000 
12500 
13000 
14000 
15000 
16000 
16500 
20000 

RUN command 

Fetch instruction 

SAVE command 
Accept file name 
LOAD command 
HELP command 

QUIT command 
STORE command 
Update memory 
Execute instruction 

CLEAR command 
Scan keys 
Clear line 
Accept number 
Update registers 
Position cursor 
Display number 
Draw full screen 
Accept command 
STOPPED message 

1000 
3500 
4000 
4500 
SOQQQ 
6000 
8000 
9000 
10000 
10500 

Easycode routines. 

that it closely resembles the format of a'real' machine-code or 
assembler listing. The program is divided into four vertical 
columns. The first column (0, 2, 4, 5 etc) is the ‘address’ at which 
the instructions are stored. Program | occupies 16 locations, since 
it starts at address O and goes on to 15 (the JUMP at address 14 
uses two locations). 

The second column contains the data which should be stored 
in each location. The instruction code to load the ‘A’ register is 1, 
hence location O contains |. The value to be loaded is O, so 
location | contains O — and so on. At the end of the listing, the 
code 10 corresponds to a JUMP instruction. The 4 following it (in 
location 15) tells the computer where to JUMP to. The numbers in 
the second column (1, 0, 11, 20 etc) are the ones you enter using 
the STORE command. 

Column three contains the mnemonic form of the instructions. 
A computer can't understand mnemonics directly — they are just 
shorthand for human beings. You can get programs — known as 
assemblers — to convert mnemonics into the corresponding 
numbers. The expanded version of Easycode contains a built-in 
assembier, as well as a disassembler which performs the reverse 
function, taking the numbers stored in memory and converting 
them into their mnemonic equivalents. The program lines needed 
to add these features to Easycode will be published in next 
month's CT. 

The last column in the listing contains ‘comments’. These are 
English phrases added by the programmer to make the purpose 
of the code more clear to someone reading the listing. Comments 
are similar to REMS in BASIC; they are ignored by the computer. 

Simon N. Goodwin 

first of our example routines. 

EASYCODE PART 2 
Now that we've presented the Easycode program for one machine and explained the 
basic principles, here’s how to convert it for a variety of machines. We also have the 

Total so far is zero 

X *points to” each value 

Add a value to the total 

SUB se See if X has reached 29 

29 isn’t zero JUMPNZ 3; Jump if X-2 

STORE A:a99 Store the total at 99 

HALT That’s all, folks 

ADD X3;60 Point X at next value 

Go back and fetch it 10 4 JUMP = 34 

Program 1. Adding up a list. 

ADDING FOR BEGINNERS 
The first two lines of Program | are straightforward. STORE a | 
program and RUN it from address 0. You see the value 0 loaded 
into A, and 50 loaded into X. Both registers are being used for . 
their designed purpose — the A register contains the running total _ 
and the X register is used as an index, ‘pointing to’ the address ob. 
items in the list. This is where the instructions using’@X' come in a 

useful. They fetch, add or otherwise manipulate the contents of 
the memory location which is numbered in the X register. _ 

- If X contains 3, LOAD A:@X will fetch the contents of location. oe : 
3. The instruction would be read ‘Load A with the value at 
location X’. The third instruction adds the contents of the location < 
pointed to by X. The X register is being used rather like a 
bookmark, keeping track of the place the computer has reached. — | 

It's all very well having the X register marching through _ 
memory, pointing accusingly at everything it passes, but how ae . > 
we tell when we have reached the end of the list? We know that — 
the last item is at address 59, so we must stop once X reaches 59. 
Most processors have an instruction which’compares' a register 
with a value. These instructions work by subtracting the requied — 

value and then setting the flags according to the result. In — 
Easycode we have to use an explicit subtraction (wiping out the . ne 
previous result in the process), but we shall see that this i is s not a a. = 
problem. 

\ 

TABLE 2 
[J,K Miscellaneous integer counters etc. 
ROW Cursor vertical address | (top) - 16. 
COLUMN Cursor horizontal address 1-32 
T$,T1$,T2$ General purpose strings 
P Program counter 

Non zero when program has been aborted 
Carry flag 
Zero flag 

ABRT 
CARRY 
ZERO 
R(0) Accumulator (register 0). 
R(1) Index register (register 1) 
M(0) . . . M(99) 

Variable list | 

To test for the value 59 we merely take 59 away from the : 

Memory array 

contents of X, with a SUB X;59 instruction. If the result is not zero, — - : 
X does not contain 59; we must goon to the instruction at location ae 

zero) at location 7, and continues to the next instruction, at 
location 9. This stores the value in A ‘at’ location 99. The program = 
halts when the ‘0’ code at location 11 is encountered. 

Meanwhile, if we're still trolling along the list, we've arrived at : a 
location 12 with a problem on our hands. Depending upon your = 
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The program was deliberately written for easy conversion to 

run on other computers. As much as possible, machine- 

dependent routines to read the keyboard, position the cursor 

and so on have been collected in one place. ‘'Easycode’ uses 

a subset of the BASIC language — it will run on almost any 

computer with BASIC, a TV display and the facility to handle 

strings of characters. 

Table 1 lists the routines which make up the Easycode 

interpreter. More than half of the routines should run without 

changes on just about any BASIC computer. In this section of 

the article we will go through the routines one by one, 

explaining their purpose and giving examples of the 

conversions required. None of the REMS (which include 

comments introduced by an apostrophe) need be entered. 

There are five points.which should be observed throughout. 

The listing assumes that the program is running on a computer 

which handles floating-point (decimal) numbers (a TRS-80 or 

Genie). A few systems only recognise integers (whole 

numbers). The program will work on such machines, so long as 

they have the other required features, but INT expressions, 

used to round-down numbers, should be ignored; integer 

BASIC always rounds down. Lines marked 'F.P. BASIC only’ 

may be omitted on integer-only systems. 

The CLS command is used to clear the screen at various 

points. If your computer doesn't have a clear screen command, 

you can probably simulate it by printing a special ‘clear’ 

character or group of characters. Alternatively you can set up 

a ‘CLS’ subroutine which calls the ‘clear line’ routine (line 

4000) for every line of the display. 

The next three ‘general’ points are addressed mainly at 

users of Sinclair computers, although they may concern a few 

other users. The program uses the format IF expression THEN 

line number. This may have to be entered in the form IF 

expression THEN GOTO line number. 

Easycode assumes that array subscripts start at zero. If the 

instruction PRINT R(O) gives an error message, you'll need to 

add one to the subscript of every array reference in the 

program. In retrospect, this stems from bad design — in the 

interests of portability the original program should have 

ignored the existence of the zero subscript. 

Table 2 contains a list of the 14 variable names used. 

These all differ in the first two characters, and they do not 

contain BASIC words (hence ABRT not ABorT). If your 

computer doesn't allow strings to have names or more than 

one character you must rename T1$ and T2$. If necessary, 

enter a LET statement at the start of every line which presently 

begins with a variable-name. 

A MODEL PROGRAM 
The first few lines of the program are used to set up an ‘empty’ 

computer model. They are consequently used whenever the 

program is first RUN, and after a CLEAR command, which 

works by starting the program again from scratch. Line 1000 

will not be needed on most computers — it sets all variables to 

zero and reserves space for up to 100 characters of strings. The 

DIM statements in line 1010 must be altered, as described 

earlier, if your computer does not allow zero subscripts. 

The SCAN KEYS subroutine will run exactly as listed on a 

Spectrum or Dragon. The INKEY$ function retums an empty 

string ("”) if no key has been pressed; otherwise it retums the 

character corresponding to the key. Note that the end-ofline 

key is assumed to produce CHR$(13), and the space key is 

expected to give CHR$(32). The key feature (sorry) of this 
routine is that it should go on without waiting if no key is 

pressed. If you don't know how to do this on your computer, . 

the keyboard. 
The CLEAR LINE subroutine should not need changing. It 

simply positions the cursor, prints 32 spaces, and puts the 
cursor back at the start. 

ACCEPT NUMBER, from line 4500 onwards assumes your 
computer uses the ASCII character set. If necessary replace 
the colon in line 4510 with the character which follows “9” in 
the sequence recognised by your machine. The action of line 
4510 is to reject any entries which do not start with a digit. A 
simple greater-than- or-equal-to-"9” test is unsatisfactory since, 
by convention, the string "9" is greater than “9”. 

The UPDATE REGISTERS subroutine is straightforward. 

POSITION CURSOR tells the computer that the nect 
character to be printed should appear on row ROW and 
column COLUMN, assuming that the top left position on the 
display is ROW 1, COLUMN 1. On a Dragon use PRINT @ 
COLUMN+ROW?*32-—33, “”;. A BBC Micro will require PRINT 
TAB(COLUMN—1, ROW-1);. The Spectrum version is PRINT 
AT ROW-—1,COLUMN-+1;. Atari owners should use LOCATE 
COLUMN-1, ROW-1. if you've got a terminal which 
recognises the VI52 escape sequences, PRINT 
CHR$(27);"Y"; CHR$(31 +ROW); CHR$(31+COLUMN); 
should work. if the worst comes to the worst you may have to 
HOME the cursor to the top left comer and print ‘down’ and 
‘right characters repeatedly. 

Next we come to the DISPLAY NUMBER subroutine, which 
starts at line 8000. This prints exactly two characters which 
indicate the value of N, from O to 99. The only tricky thing here 
is making sure you output two characters (one of them a 
space) for values less than 10. If your computer allows PRINT 
USING, use it! 

The DRAW FULL SCREEN routine contains only one 
potential pitfall — the multiple NEXT statement in line 9110. 
Some computers will require separate statements for each loop 
(NEXT J amd NEXT ROW). 

The subsequent three routines, ACCEPT COMMAND, 
STOPPED and RUN COMMAND, should not need changing. 
FETCH INSTRUCTION contains a single odd statement — the 
ON... GOTO at line 11680. Space has been left for this to be 
written out in full: 

IF I=1 THEN GOTO 20000 
IF I=2 THEN GOTO 20100 etc. 

But a computed GOTO would work as well: 

GOTO 19900+(100% 1+400 % (I> 16) 

so long as an expression such as 2>1 prints as ‘1’ on your 
system (if it retums ‘—1’, replace the second plus in the 

computed GOTO with a minus). You may have to use a mixed 

approach if your BASIC won't allow long lines. 
The SAVE and LOAD subroutines occupy lines 12000- 

13240. These are perhaps the most difficult part of the 

program to convert successfully. If in doubt, fix these last. The 

routines merely SAVE and LOAD the array M() under the 
name in T$. Most computers require that you OPEN and 
CLOSE the data file before and after manipulations. 

On a Spectrum you can get by with just SAVE T$ DATA M() 
and LOAD T$ DATA M(). Put *"m”";1; before T$ to save and 
load to microdrive (through cassette is almost as quick!). Most 
other computers use PRINT and INPUT to access files. The only 
difference from normal (console) access is a ‘channel number 
which tells the computer to use the cassette or disc, rather than 
the display. On the Genie ‘—1' is the channel number and ‘f£" 
(typed as a hash) identifies it. 

The rest of the program should be easy to convert, since it 

uses very simple statements. If your computer doesn't 

recognise PRINT, IF, GOTO, GOSUB and assignments, you're 
in real trouble! 3 



Series : Machine code explained 

approach to arithmetic, you'll find the next explanation very 
simple or very devious — please bear with us in either case. 
_ When we reach address 12, register X contains 59 less than 
the address of the place where we got our last value from; or 60 

_ Jess than the address of the value we need next At first sight this 
is a hard problem to sort out, because we must have taken 59 
away from X when there was less than 59 in X to start with! We 
can't store negative numbers in Easycode, so what's the result? 

You can guess the answer if you remember the way the Carry 
flag works. If the number goes over 99, Easycode sets the Carry 
flag — carrying 100, if you like — and leaves the remainder in the - 
register. Hence 69 + 42 gives 11, carry one. So what is 50 — 59? 
The answer, according to Easycode and (in principle) every other 
micro machine code, is 91, borrow one. The sum is treated as 
150 — 59. This may bring back memories of school long-division © 
— if it does, sorry! 

This rather arithmetical explanation has a point Gn case you 
were wondering!). Since carry’ and ‘borrow’ work exactly the the 
same way in machine-code, it follows that, whatever number you 
start with, you ll get the same number back if you subtract, and 
then add, any other number. This is obvious in normal arithmetic, 
where negative numbers are allowed, but it seems = when you 
can say: 
50-59 = 91 
91+60=51 

The ADD on line 12 has the effect a setting X to the aes it had 
before the subtract, plus one. So we didn't lose the result during 
the subtract, after ail. 

. Now X is pointing to the next value to be added to the total. 
We a go back to the ADD A;@X instruction, using a simple 

Cee STORE and RUN the program until you're hover thet it voles Put — 
different values in locations 50 to 59 to test it, Hopefully you're not 

flagging (sorry) yet, because there's another problem to be 
solved. What happens if the total is more than 99? 

We can't store such a total in the A register, or in-any one - 
memory location, since there's only room for values between 0 
and 99. But what, I hear you whistling in the dark, istostopus ~ 
using two memory locations? After all, we can only represent 
values between 0 and 9 with a single digit, but that doesn't stop 
us sticking them together in clumps to make tax demands and 
such-like. 

_ Wecan count up to 9999 if we use two locations, one for the 
‘hundreds’ and one for the ‘units’. Since 10 individual locations 
can only contain separate numbers that add up to a maximum of 
990, two locations will be plenty. Program 2 solves the problem. 
Location 98 contains the hundreds and location 99 the units of 
the result. While the program runs, the units are stored in the A 
register. STORE and test this program too. 

LOAD ALa 

STORE A:998 

LOAD X;50 

ADD A: DX 

JUMPNC 319 

STORE A:a29°°9 

LOAD A: ae 

ADD 

STORE 

LOAD 

SUB 

JUMPNZ 4 

STORE 

HALT 

ADD 

JUMP 

am 2. A better adder. 

Clear the total 

No hundreds yet F 

X points to the list 

Add an item | 

Has *A®* overfl ad 

Yes —- store it and 

fetch the hundreds 

Add one hundred 

Put the new total back 

Retrieve the units 

s X-S9 zero? 

Jump on if not 

All done, store anits 

Finished! 

Advance X by 60-S°9 

Round aqain! 

LOAD (390 Point to bottom line 

LOAD 13 S ata to be moved 

STORE Aga Position the *1° 

LOAD 45% Copy the position into A 

SUB 1399 Have we reached the end’? 

JUMPNZ 313 Not yet 

STORE Ysa? Economically clear the data 

JUMP a Start from scratch 

LOAD 30 Trail a °’O” after the ’*1’ 

STORE A; Position the *0’ 

ADD 3 Advance to the next address 

10 2 JUMP 32 Loop round to put *1° there 

Program 3. Moving Bie aa 

TRANSPUT 
Our final programming topic this month concerns what is known | 
as ‘memory-mapped I/O’. I/O stands for Input/Output, alias 
communication between the computer and someone or 

something outside. Followers of the language Algol 68 tried to 
replace this rather ugly term with the invented word ‘transput, 
but, sadly, it didn’t catch on (rather like Algo! 68)). 
One of the biggest problems for the machine-code 

programmer is /O — you can't just say INRUT or PRINT and 
watch words magically appear on the screen. Most modem 
computers use memory-mapped J/O, which means that they 
communicate with the outside world just as they do with their own 
memory — by storing and reteving information at certain 
locations. 

The electronics to drive the video display of most micros is 
quite simple. In effect, a set of memory addresses are connected - 
simultaneously to the computer (which can read and write to the 
addresses) and to electronics which drives the TV or monitor. The 
electronics scans through the memory SO times a second, 
producing a picture signal for the display. The display is 
produced by tuming a‘dot of light on and off as it scams across - 
the picture, so that if the dot is on the screen glows and ifitis off — 
the screen is dark. 

Imagine that the processor stores a selection of numbers in the 
first half of the display memory, and zeros in the second half. 
Depending upon the exact electronics used, this will produce a 
blank screen at the bottom and a jumble of dots or characters at 
the top. From this you can see ‘hat the more memory you allocate 
to the display, the more dots you will be able to control, and 
hence the higher the resolution of the display. So far we've 
assumed a'Yes/No’ value for each dot. If you use still more 
memory you can add intermediate values to give the effect of 

The Easycode simulator takes memory mapping to its logical 
conclusion — all of the memory is displayed, all of the time. To 
move a dot across a computer screen you move a value through 
the screen memory, wiping the old position before each move. 
We can produce moving graphics in Easycode (slowly), by 
moving a value through memory in exactly the same way. 
Program 3 performs this task, moving the value ‘1’ along the 
bottom of the screen. 

STORE Program 3 and play with it. Slow though it is, it 
demonstrates exactly the technique used in your favourite arcade 
games. Of course, most shapes are made up of more than one 
point, but it is easy to see how a group of points could be made to 
move together. When you get bored with the horizontal 
movement, change the value at address 1 to 22, and store |] at 
address 17. The graphics should now move diagonally. See if you 
can work out how to make them move up instead of down. 

END OF PART 2 
This month we've shown how the Easycode instructions work. If 
you intend to learn the principles of machine code, it is important 
that you experiment with the instruction set. Why not write a 
program to multiply the value in the A register by the value in X? 
You'll need two locations for the result. As an experiment in 
indexing, write a program to count all the occurences of a 
specific value (say, O or 1) in Easycode memory. Example 
solutions will be presented in the next issue of CT. 
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Brother HR-15 Printer Printer for you... 
£395V0 £399.00. var ... lypewriter for wife 

SPECIAL PRICE £399 + VAT 

17 Chrs per second. Perfect daisywheel ! : 
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Perfect print quality. Lift off correction. 
Coloured carbon ribbons - 10 million chrs - 
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Carriage paid 
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SPEED UP ANY BASIC PROGRAM 
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BASIC COMPILERS 
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- giving machinecode executable on CBM 64 ___ £125.00 

B-Port: Compiles source on 8000 series to run on 
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giving machine code executable on 700/B-128 
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The Key to Spectrum Machine Codie Success. 
Picturesque’s MACHINE CODE SYSTEM Is used and recommended by professional software writers, yet the excelient 
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You will only buy one Machine Code System, so buy the best, the one theprofessionalsuse. . 

NEW IMPROVED PROGRAMS — MICRODRIVE COMPATIBLE 
ASSEMBLER 
Completely self-contained 
with its own line editor, giving 
an easy-to-read 40 column 
tabulated listing. Auto line 
numbering, line renumbering 
and auto tabulation make this 
one of the fastest and easiest 
Assemblers to use. 5- 
character label names. 
Decimal, Hex or ASCII 
constants. SAVE/LOAD/ 
VERIFY both the listing and 
Machine Code to cassette/ 
MICRODRIVE/NETWORK. 
Assemble from cassette or 

printer Interfaces, or RS232 (with Interface 1) for 80 column 
printout. FAST ASSEMBLY — 1k of code in 7 seconds 
Assembler Directives:— ORG, END, DEFB, DEFW, DEFM, EQU, 
DEFL. (Microdrive and Centronics facilities 
only operate with 48K machines.) 

INCL. VAT & P&P. 
£8.50 

MONITOR 
The ideal tool to help the | 
beginner get started, yet it 
contains all the commands for 
the experienced programmer 
to run and de-bug machine 
code programs. Inspect and 
alter memory contents in 
Hex or ASCII. Breakpoints and 
full Register display. NOW 
WITH SINGLE STEPPING 
through RAM or ROM. 

mAs um Disassemble any part of 
<YSTEM | we «memory, RAM or ROM. Dec- 

key to machine Code SUCT Hex-Dec number converter. 
ve Printer output to ZX 

printer or via RS232 (with 
Interface 1) or customise to 

most Centronics printer Interfaces. General memory 
management commands include Hex dump, Insert, 
Delete, Fill and Move. Can reside in memory with the 
Assembler (48K machines only) to give a complete 
Machine Code programming system. ge /. 30 

Spectrom OK 5 AOR 

MACHINE 
CODE 

Programs supplied on cassette with option to Save onto Microdrive (cartridge not supplied.) 

Existing owners rg ge the new programs by returning the cassette only to Picturesque, along with a cheque/PO. for 
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shops, or by mail order by sending cheque/PO to: 

PICTURESQUE, 6 Corkscrew Hill, West Wickham, Kent, BR4 9BB. Send SAE for details. 

TRANSFORMS THE COMMODORE 64 
INTO A FULL-FEATURED AND 

PROFESSIONAL DATABASE 
SYSTEM! WITH uP TO 1000 

CHARACTERS PER RECORD ON UP 
To 4 Ricey . AND UP TO 

8 ITEMS PER RECORD, 
ene AS KEY, TEXT» 

NUMERIC, CONSTANT, RESULT OR DATE... IN FILES OF UP TO 16M CHARACTERS! 
SUPERBASE 64 EVEN HAS SPREADSHEET AND CALCULATOR CAPABILITY, CALENDAR 

FUNCTIONS, EASY INPUT FROM WORDPROCESSOR/DATA FILES, BOTH MENU-DRIVEN AND 
PROGRAM OPTIONS, SORTING/SEARCHING, FULLY DEFINABLE OUTPUTS... SUPERBASE 64 

IS ESSENTIAL IF YOU WANT THE MOST FROM YOUR 64! SUPPLIED ON CBM 154] DISK 
WITH EXCELLENT TUTORIAL/REFERENCE MANUAL. OUR PRICE £99-95 £88.00! 

VIZAWRITE 64 IS A HIGH- 
PERFORMANCE, LOW-COST WORD 
ee WITH ON-SCREEN VIZAWRITE 64 rerssor wits oes 

ADVANTAGE OF THE 64'S COLOUR, GRAPHICS AND MEMORY Y FEATURES. AND SUPPORTS 
VIRTUALLY ANY PRINTER! WITH A COMPREHENSIVE AND EASY-TO-FOLLOW USER MANUAL, 

VIZAWRITE IS THE ULTIMATE PERSONAL COMPUTER WORD PROCESSOR! AVAILABLE ON 
CARTRIDGE (£89+95 £75!), DISK (£79-95-£68!) OR WITH VIZASPELL (£99-95- £85!) 

MASTER 64 IS A TOTALLY NEW 
e/VI aste CONCEPT... A COMPLETE PROGRAM 

DEVELOPMENT PACKAGE, THAT'S 
AVAILABLE NOW FOR THE CBM 64. 

MASTER HAS 85 NEW COMMANDS... AND BASIC IV TOO! PLUS PROGRAMVER'S TOOLKIT, 
MACHINE CODE MONITOR, BUSINESS BASIC, KEYED DISK ACCESS, MULTIPLE SCREENS, 

USER-DEFINABLE INPUT ZONES» REPORT GENERATOR, 22-PLACE ARITHMETIC, DISK DATA 
COMPRESSION, DATE CONTROL, SCREEN PLOT, SCREEN DUMP, AND MORE... EVERYTHING 
YOU NEED TO PROGRAM YOUR 64 TO TOP PROFESSIONAL STANDARDS! (£14395 £115 £115!) 

MORE SOFTWARE FOR COMMODORE 64: 
PRACTICALC (DISK/TAPE) ... 

VIZASPELL (DISK) 
DTL COMPILER (DISK) 

DTL COMPILER (TAPE) 

TOOL 64 (CARTRIDGE) 

SOFTWARE FOR COMMODORE PET/700: 
SUPERBASE (700/8096 ) 
SUPERSCRIPT (700) 
SUPERSCRIPT (8096) 
SUPERSCRIPT (3000-8000) 
MASTER (4000/8000/8096 ) 

£44550 §=£41,50 

e+ E286036 £225.00 

e+ E3325 §=£225.00 

Lb) 
Ware 

- TEL 01-546-7256 

PRICES SHOWN ABOVE INCLUDE 15% VAT, AND 
ARE CORRECT AT TIME OF GOING TO PRESS. 
PLEASE ORDER BY POST OR TELEPHONE, USING 
CHEQUE, ACCESS, BARCLAY CARD OR OFFICIAL 
ORDER. DESPAT H IS BY SAME-DAY IST CLASS 
POST, AND FR E (EXCEPT FOR OVERSEAS AND 
CREDIT ORDERS . FULL PRODUCT INFORMATION 
IS AVAILABLE N REQUEST. CREF A27] 
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*LAKESIDE HOUSE, KINGSTON HILL, SURREY, KT2 7QT 

“Run more thon \ 
LON ASKS Wa \ 
ZX61-FORTH RO 

Sure! More than 10 tasks 
simultaneously and, in some 
cases, up to 300 times faster! 
That's what replacing the basic 
ROM with the new FORTH does 
for the ZX81—and more! 

The brains behind the 

The ZX81-FORTH ROM gives 
you anormal keyboard with a 64 
character buffer and repeat, it 
supports the 16k, 32k, 64k RAM 
packs, it is fig-FORTH compatible 
and it supports the ZX printer. 

The price, too, is almost 
breakthrough belong to David unbelievable. As a ‘‘fit it yourself 
Husband, and he’s building Eprom’, complete with manual, 
Skywave Software on the strength it’s just £25+VAT. 
of it. Already orders are flooding Add £2 p&p UK (£5 Europe, £10 
in and it’s easy to see why. 

The ZX81-FORTH ROM gives 
you a totally new system. In 
addition to multi-tasking and split 
screen window capability, you 
can also edit a program while 
three or four others are executing, 
schedule tasks to run from 50 
times a second to once a year, and 
with a further modification switch 
between FORTH and BASIC 
‘whenever you like. 

outside Europe) and send your 
order to the address below. 

Skywave | 

SOFTWARE 
David Husband 

73 Curzon Road, Bournemouth, 
BH1 4PW, ENGLAND. 
Tel: (0202) 302385. | 

International +44 202 302385. 



some of the more complicated aspects of FORTH, like 
how to extend the compiler and implement machine code 

routines. To begin with, though, we'll see how FORTH is able to 
handle different ‘length’ numbers and even numbers in a different 
base from decimal. 

di o round off this series on FORTH programming we'll cover 

NUMBER BASES 
We are all familiar with numbers expressed in base 10 or 
decimal, and most of us will have met numbers expressed in 
binary or base 2. FORTH lets you handle numbers in any base. 
Try this: 

16 BASE C!} 

BASE is a system variable (that only takes up one byte of memory, 
hence the use of C!) that stores the current number base. If you try 
doing some ordinary arithmetic now you'll see that the computer 
is working in hexadecimal, or hex for short. Hexadecimal 
numbers use the characters A to F to represent the decimal 
numbers 10 to 15. So in hex 

° ted 
ale cae 

A 
18 

and so on. FORTH permits you to work in any number base from 2 
to 255. For example BASE 36 uses the letters A to Z to represent 
decimal 10 to 35. So an example of BASE 36 arithmetic would be 

ALF BILL + M48 ok 

Hexadecimal is probably the most useful alternative to decimal 
as any eight bit number can be expressed as two letters in the 

LEARNING. 

4 
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largest possible number that can be stored in two bytes. This 
method of storing negative numbers is called the two's 
complement form. 

We can see from this that two bytes stored in the computer 
can be interpreted in two different ways, either as a signed 
number in the range —32768 to +32767 or an unsigned number 
QO to 65535. Which interpretation we use will depend on the 
circumstances. 

For example, . (dot) prints a number from the stack as a signed 
integer but another word U. (unsigned-dot) prints out the number 
as an unsigned integer. This means different words can interpret 
the same number in different ways. Any memory handling words 
like @,!, C@, C! assume that the address on the stack is an 
unsigned number, as these are no negative memory addresses. 

DOUBLE LENGTH NUMBERS 
If we could get the computer to store numbers using 32 bits of 
memory (four bytes) then we could store signed integers in the 
range —2,147,483,648 to 2, 147,483,647 (decimal) or unsigned 
integers in the range O to 4,294,967,295 (decimal). 

FORTH has a simple and elegant method of recognising 
double length numbers as they are entered; if a decimal point 
appears anywhere in a number, then the number will be 
interpreted as a double length number and either pushed onto 
the stack or compiled if it is within a colon definition. Typing, for 
example, 1000000. will put the double length number one million 

onto the stack. This can be printed out again using the word D. 
thus: 

D. 180800000 ok 

The decimal point used when inputting the number is only there 
to show that we want this number stored as a double length 
number. It is not printed out by D. nor does it have any effect on 
the scaling of the number; 10000.00 would still be regarded as 

FORTH PART 6 
Paul Gardner 

routines. 

range 00 to FF. We'll use hexadecimal later when we do some 
machine code programming. 

NUMBER THEORY 
All the numbers we have used on the stack so far have been 
‘single length integers’, and each number has occupied two bytes 
of memory. Within one byte (eight bits) we can store any number 
in the range OOOOO0000 binary to 11111111 binary, orO to 255 
decimal. Within two bytes we can hold numbers on the range O to 
65535 decimal, but we have already seen that we need to store 
negative numbers as well. For this reason we store numbers in the 
computer using the following rule: A negative number is stored in 
the computer with 65536 added to it. 

Suppose that our signed integers range between —32768 and 
+32767, as I've said before: Zero and the positive numbers | to 
321/67 are stored just as they are. The negative numbers —32768 
to —1 are stored as the numbers 32768 to 65535, so they start 
where the postive numbers leave off and carry on up to the 

| Last but not least in our tour around the FORTH 
language, we get to the real heart of the system with a 
look at extending the compiler and using machine code 

one million by the system, although the position of the decimal 
point is kept in a variable DPL. A double length number takes up 
four bytes of the stack with the upper 16-bit half of the number 
uppermost on the stack. 

Most FORTH implementations have only two double length 
arithmetic operations, D+ (D-Add) and DNEGATE, with one 
double length comparison D< (D-less-than). Note: Abersoft uses 
the word DMINUS instead of DNEGATE. With these few 
commands it is possible to devise more arithmetic operators, for 

example: 

D- DNEGATE D+ 

1900000. 1. D- 999999 ok 

In most cases single length arithmetic is sufficient, but we need to 
use double length numbers for our next section. 

FORMATTED OUTPUT 
In many real applications the type of numerical output produced ° 
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by the printing operation .(dot) would not be adequate. For 
intelligible computer output numbers often need to be printed in 
meaningful formats: £14.36 for a price or 13/10/84 for a date. 
FORTH provides a set of operations for building ‘specialised’ 
number printing formats. Here are the formatting words: 

<# Start a new formatted number string. 
# Insert the next digit of the number being 

printed into the formatted number string. 
#5 Insert all remaining significant digits of the 

number into the string. 
HOLD Insert the character on the stack into the string. 
SIGN Insert a minus sign into the string if appropriate. 
#> Terminate the string and leave an address and 

count on the stack for TYPE to use. 
An example here should make things clearer. This is a price 
printing operation: 

2 <5 © # #46 HOLD #5 96 HOLD: #> 
TYPE SPACE ; 

For example, 

1543. o£ 

would print 

£15.43 ‘ok 

The sequence of operations within .£ is as follows: 
<# Initialise the special buffer for formatted output 

(this is usually the pad downwards!). 
# Converts the last digit (3) into an ASCII code 

and puts this in the buffer. 
# Converts the next digit (4) and puts this in the 

buffer. 
46 HOLD Puts the ASCII code for . (46) into the buffer. 
#8 Converts all remaining digits of the number 

(5 then 1) putting them in the buffer. 
96 HOLD Insert character code for £ (96). 
#> Terminates the string and leaves an address 

and count on the stack for TYPE. 
TYPE SPACE Prints out the number and one trailing space. 
Two important points to note here are that the string is built 
backwards starting with the least significant digit, and that the 
formatting operation is designed to operate on a double length 
number. You can convert a single length number to a double 
length by using the word below: 

S->@ DUP @< IF -1 ELSE 6 THEN :; 

(This is already included in some systems.) 
One further point is that the double length number must be 

unsigned for conversion. If we wish to print negative numbers as 
well as positive ones, then before the initial ># the number must 

be converted to a positive one, and the fact recorded for SIGN to 
use. 

Here’s an example that incorporates all of this. 

>: .£ SWAP OVER DABS <# # # 46 HOLD #S _ 96 
HOLD SIGN #> TYPE SPACE ; 

If DABS is not defined on your system, here is a suitable colon 
definition: 

: DABS DUP @< IF DNEGATE THEN =; 

Here's another example that can be used for printing dates. 

-DATE <# 2 @ 
DO # # 47 4HOLD LOOP 
+ © #2, TYPE. SPACE -¢ 

For example, 

146184. .DATE 

would print 

32 

14/61/84 ok 

Many systems come complete with a few number formatting 
commands provided: 

D.R (d,n --) 

Print a double length number d right justified in a field width of n. 

-R (nl,n --) 

Print a single length number nl right justified in a field width of n. 

As a final example we'll see how a set of ‘times tables’ can be 
printed for any given number base in a format that is easily read. 

DECIMAL ( to make sure you're in the right base) 
: TABLES 

BASE =C@° i+ 1 =bO 

CR “Base Ce i+ 1 DO 

Lo (gi Berroa 
LOOP 

LOOP --CR 

’ 

So, entering - 

DECIMAL 
2.. BADE C! 
TABLE 

will produce 

i! 19 

16 100 

ok 

For example: 

DECIMAL 

6 BASE Cc! 
TABLES 

i 2 3 4 5 10 
2 4 10 i2 14 26 

3 19 13 20 23 30 
4 LZ 20 24 32 40 
5 14 23 32 41 50 

19 20 30 4Q 58 186 
ok 

MACHINE CODE 
Although FORTH is clearly a very fast language, there are 
occasions when you may need to write a time-critical routine or 

when you might want tetal control over the running of the 
microprocessor. The following examples can only be 
implemented on Z80-based micros and are written specifically for 
Abersoft's FIG-Forth for the 48K Spectrum. 

If you remember, or look back, to the point in the series where | 
described the structure of a dictionary entry, you will know that in 

fs] 
TOKEN 

LINK | LINE 
$0801 ———>| poINTER | NUMBER vel regan ey 99 | 

POINTS TOKEN 
HERE 

LINK LINE 
POINTER 4 ASCII TEXT ae 

POINTS TOKEN 
HERE 

LINK LINE 
POINTER| NUMBER | ASCII TEXT | o 

POINTS 
HERE 

Fig. 1 The ‘linked list’ method of storing program lines. 
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the header of any word there is two byte field called the code 
field. This field holds an address for a routine which is executed 
whenever the word is used. All colon definitions hold the same 
value in this code field and all variables have a code field that 
points to the run-time routine for variables, and so forth. 

What this is leading to is that the code field pointer actually 
points to a machine code routine somewhere in the memory and 
not to another FORTH word. This means that if we can set up a 
word with a machine code routine in its parameter field, we can 
get the code field pointer to point to the beginning of this routine 
and then voila — we have a word which will execute machine 
code! 

An example is the easiest way to explain. In Abersoft FORTH, 
CREATE name will set up a dictionary entry, called’ name’, with 
a field pointer that points to name’s parameter field. If we now 
enclose a machine code routine into name's parameter field then 
executing ‘name’ will call the machine code routine. 

For example, the Z80 machine code for the HALT instruction is 

118 decimal, ‘76 hex. So, 

CREATE HALT ~118 °C, 

will set up the dictionary header and enclose the code for the 
HALT instruction into the parameter field. However, we need to 
know what to do at the end of the machine code routine, so some 

sort of ‘return’ routine is called for. Here’s a complete definition of 
HALT for Abersoft FORTH. 

CREATE. “HALT hein C, 195) Cp) 168} Cee - 94enC, 
SMUDGE . 

The last three machine code instructions are a call to a routine 
that will return you to the correct point in the FORTH program that 
contained HALT, and SMUDGE is an Abersoft word that enables; 
disables a new dictionary entry from being found during a 
dictionary search. 

Unfortunately, machine code handling is something that is 
very implementation- dependent so you will have to check your 
own manual for guidance: most books don't help. 

Once a word like HALT has been defined it can be used like 
any other FORTH word: for example, 

WAIT-ONE-SEC 58 @ DO HALT LOOP ; 

The HALT instruction suspends execution of any program until 
the microprocessor receives an interrupt. This is every 1/50th of a 
second on the Spectrum, so WAIT-ONE-SEC effectively 
introduces an accurate one second delay in any program that 
contains it. 

As machine code routines are very implementation- 
dependent I will not dwell much longer on the subject. But, again 
for Abersoft users, Listings 1-3 provide a very welcome (well, I 
think so!) routine. If you enter all the words shown in the listing, 
then entering the commands 

UTILITY NEWROUTINE 

will ‘fix’ the Spectrum so that every 1/50th of a second the 
keyboard will be scanned and if you are pressing all three keys, 
M, SYMBOL SHIFT, and SPACE at the same time then the current 
FORTH program will be abandoned and the machine will retum 
to BASIC. Typing GOTO 3 will perform a‘warm start’, ie return 
you to FORTH without losing any of the words you've previously 
defined. This will get you out of ‘stuck’ programs, like 

FOREVER 
CR 4 gan 
BEGIN 
of On -aand= >> 
® UNTIL ; 

Note for FORTH purists; I know that you ought to put an 
expression like 

?TERMINAL IF QUIT THEN 

in a word like FOREVER but you never do, do you? 

SERIES: Teach yourself FORTH 

Note for machine code programmers; clearly this is a way of 
handling interrupts. If you want to use your own routine then you 
can define it by following the procedure shown in the example in 
Listing 4. 

ROUTINE name 

Now enclose your routine using C, and finish your routine with 201 
C, after which your new routine can be implemented by 

name NEWROUTINE 

Listing 4 gives a (not very good) way of retuming the keyboard 
bleep to Abersoft FORTH users. If anybody knows a better way, 
please let me know! 

COLON COMPILATION 
We've already met new ‘defining words’ that enable us to create 
new data structures like arrays and tables. It is also possible to 
create new ‘compiling words’ that allow us to create new program 
structures. The most obvious examples of compiling words are 
control-structure words such as IF, THEN, DO, LOOP and so on. It 
is possible to create your own control-structure words in one of 
two ways. 

Before we continue, we must first review what we know of the 

colon compiler. In the third-article of this series ] explained that, 
when compiling a word, the colon compiler encloses the code 
field address of a word into the dictionary. There are some words, 

however, that are not compiled but are executed immediately; 
these are called ‘immediate’ words. You can make the most 
recently defined word in the dictionary immediate by simply 

typing 

IMMEDIATE 

For example, 

HELLO..." Hello there ! " -; “EMMEDIATE 

Now the word HELLO will be executed whenever it is 
encountered even if you are in the middle of a new definition. 
For example: 

Tree << This, tsS-a+test “.- HELLO =; 

THERE ! ok 
HELLO 

Even during compilation, HELLO is executed immediately. Now 
whenever the word TEST is executed: 

TEST AThes. is a. -test.ok 

we find that HELLO has not been added as part of the dictionary 
definition of TEST. 

What this is all leading to is to explain that the colon compiler 
is‘only’ another FORTH word, and that some FORTH words are 
immediate and some aren't. Most of the structure-control words 
are immediate words. As an example, here’s an immediate 
word we ve already met. 

BEGIN HERE ; IMMEDIATE 

BEGIN simply saves the address of HERE on the stack at compile 
time. Why? Because another word such as UNTIL or REPEAT 
needs to know what address to go back to in the event that it must 
repeat a section of a word. This is the address left on the stack by 
HERE. Here’s an example of a word using BEGIN. 

KEY. BEGIN, -INKEY«<-255 < UNTEE os 

Figure | gives a diagrammatic representation of the dictionary 
entry of KEY. There are two new points in this diagram we've not 
met before. The first is that the number 255 is preceded in the 
dictionary by a pointer to a routine I've called (LITERAL). This 
word at run time (ie when KEY is executed) copies the number 
255 from the dictionary onto the stack. (LITERAL) also arranges » 
that the word after 255 is executed next. 
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The second point is that a word (UNTIL) is enclosed in the 
dictionary. This word, at run-time, checks the flag on the stack 
and if it is false uses the address stored after (UNTIL) to arrange a 
jump backwards in the execution of KEY. Otherwise if the flag is 
true it skips over the next entry (the address position) and carries 
on from there. 

The word (LITERAL) is compiled by the colon compiler and 
does not concem us. The word (UNTIL) though, is compiled by an 
IMMEDIATE word UNTIL. Here's a definition of UNTIL: 

UNTIL COMPILE (UNTIL) ; ; IMMEDIATE 

COMPILE (UNTIL) compiles the address of (UNTIL) into the 
dictionary and, encloses an address (the one left by HERE ) into 
the dictionary. 

Well, that's how it works. So here’s another structure-contro] 
word of our own. 

(JUMPBACK) R> @ >R j; 

JUMPBACK COMPILE (JUMPBACK) , ¢ IMMEDIATE 

This not very useful construction allows you to set up an infinite 
loop, for example: 

ECHOES TOHERE KEY EMIT 

?TERMINAL IF QUIT THEN JUMPBACK ; 

The word JUMPBACK, which is immediate, compiles 
(JUMPBACK) into the definition of ECHOES and then encloses 
the address left on the stck by TOHERE as the following entry. 

The way ((UMPBACK) works is to take the retum address off 
the return stack. This address points to the next entry in the 
definition of ECHOES. The contents of this address are fetched 
and put back onto the return stack. This effectively means that the 
next word in ECHOES to be executed will be KEY. 

If you want to use my cookbook analogy (article three in this 
series) — if every time you left your recipe to look up a word you 
didn't understand, someone came along and changed the page 
number you had written down, then you'd ‘return’ to a different 
page to the one you'd left. 

Two useful words for when you're defining your own compiling 
words: 

COMPILE i 

When a word containing COMPILE executes, the code field 

address of the word following COMPILE is (compiled) into the 
dictionary. 

[COMPILE] Cr ees 

‘bracket-compile’. When used in the form [COMPILE] name the 
word ‘name’ is compiled even if it is an immediate word. For 
example: 

HELO... Hebllowthere:: “* «3 

TEST [COMPILE] HELLO : 

Now TEST will produce 

IMMEDIATE 

Hello there ok 

[COMPILE] is most useful when you need to compile a control- 
structure word like BEGIN and so on. This allows us to invent new 
control-structure words by adapting some of the other ones. 

For example, if you have to implement a multiple decision 
structure like the example below, you have to use a series of 
nested IF... THEN statements, but these can be replaced by one 
neater structure, the CASE structure, thus: 

PRINTDIRECTION (n --) 

( take a number off the stack and print the 
direction it corresponds to, if any) 

ELSE 
DURA ar ee Sry) i.'! a (WEST? 
THEN 
THEN 
THEN 
THEN 
DROP. + 

This is equivalent to the CASE structure shown below: 

PRINTDIRECTION . ( n---) 
CASE 
8 OF ier = NORTH -” * ENDOF 
6 2OF) 3") EAST’ * .; ENDOF 
2. GOEL...” ©SOURH>*. \JENDGF 
4. "OF <* «WEST -*. -ENDOF 
ENDCASE 
. 
‘ 

If we work out that every OF is equivalent to the expression 

OVER = IF 

(consider the stack effects) and every ENDOF is equivalent to 

ELSE 

then ENDCASE is equivalent to 

THEN 

repeated for the number of OF s in the construct, and a final 
DROP. Once you've worked this out you can define words such 
as CASE, OF and so on in terms of the pre-defined words IF, 
ELSE etc. 

Listing 5 gives the complete definitions of all these words, plus 
two more that are quite handy: 

WITHIN (nl,n2,n3 -- flag) 

Takes three numbers off the stack and leaves a true flag (1) if 
nl < n3 and n3 < n2, otherwise leaves a false flag (0). 

INRANGE 

An immediate word that uses INRANGE to control part of a CASE 
construct. For example: 

© PRESS fihen So) 
CASE 
1 “QF “<> ONE." JENDOF 
2 OF: ." TWO" ENDOF 
3 20 INRANGE ." BETWEEN 3 AND 29 " ENDRANGE 
ENDCASE 

So to define our own compiling words we can either define them 
from scratch, like JUMPBACK, or we can define them in terms of 
other compiler words like IF, ELSE and so on. The final listings 
give some sort of indication of what sort of structures you can 
create yourselves. : 

CONCLUSION 
Well, having got this far in our series on FORTH I think it's time to 
stop. | like to think I've covered most of the useful and interesting 
aspects of the language. I know how much! haven't covered but 
that's up to you to discover. | 

As a final point, FORTH is a unique language, fast, versatile 
and portable; but without a good supply of software it could 
become just another interesting oddity. So get writing! 

For further reading: 

Starting FORTH by Leo Brodie, FORTH Inc, 1981. 
Relatively expensive but enjoyable and thorough. 
The Complete FORTH by Alan Winfield, Sigma Technical 
Press, 1983. A good, quite recent book which has plenty of 
worked examples and a useful pullout handy reference 
card. 

DUB Rao rm) LE oS“ NORTH. “ 
ELSE 
DUR wo = Ih 2”) “BAST “™ 
ELSE 
BUbeee aE i SOUCn. ™ 
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( MACHINE CODE AND INTERRUPT WORDS — GLOSSARY > 

( 46K SPECTRUM ABERSOFT fig-FORTH 1.1A) 

ENDCODE finishes all simple m/c words like INTSOFF with a jump 

instruction ®& allows new word to be found in dictionary. 

INTSOFF turns off interrupt routine. 

INTSON turns on interrupt routine. 

ROUTINE defines the run-time facilities for your interrupt 

routine. You can use AF,BC,DE,HL &® IX registers freely. 

Fressing SYM SH,SHIFT & M at the same time will break 

into forth program. Warm start available by using GOTO 3 

UTILITY simple example of use of ROUTINE 

KEY-BLEEFP provides key~bleep. Change length and pitch by 

altering lines 7 & 8 of listing. 

( LISTING 1 - MACHINE CODE WORDS ) 
( 48K SPECTRUM ABERSOFT fig-FORTH 1.1A€) 
: ENDCODE ( ENDS EACH M/C DEFINITION WITH ) 

( THE SAME EXIT ROUTINE ) 
195 C, 108 C, 946, ( JP 24172) 
SMUDGE ( ALLOWS SUCCESSFUL ) 

( DICTIONARY SEARCH ) ; 
CREATE INTSOFF ( CREATES HEADER FOR WORD) 
2 Cy 62.6; - ¢( LD A,62) 
37 GC. 6a 6, ( IM 1) 
Bet, WA B. ( LD I,A) 
ENDCODE 

CREATE INTSON 
ai. @ 6, ( LD A,9) 

Ss7c6, File, ( LD I,A) 
237 C, 74 C, ENDCODE ( IM 2) 

( LISTING 2 — DEFINING WORD TO SET UP INTERRUPT ROUTINES ) 
( 48K SFECTRUM ABERSOFT fig-FORTH 1.1A) 
: ROUTINE <BUILDS ( SETS UP HEADER FOR WORD ) 

( THEN ENCLOSES ‘BREAK’ ROUTINE) 
229 C, ( PUSH HL) 
aS Go meu. “9ece) LD HL,23611) 

205; 6.) 174-6) RES 5,(23611]) 
( 
( 

225 C, ( POF HL) 
255 C, ( RST 56) 
243 C, ( DI) 
197 C, ( PUSH BC) 
35 GB. ( PUSH DE) 
229 C, ( PUSH HL) 
245 C, ( PUSH AF) 
221 C, 229 C, ( PUSH IX) 
--> 

( LISTING 2 CONT.-— DEFINING WORD TO SET UP INTERRUPT ROUTINES) 
( 48K SPECTRUM ABERSOFT fig-FORTH 1.1A) 

1 C, 254 Cy 127 Cy {Obs BC, 32766) 
ma7 GC, 120.6, ( IN A,CCI> 
903 C. 247 Cc, ( SET 6,A) 
254 C, 248 C, ( CP 248 CSYM SH, SPACE & MJ) 
Abe 5 sade. ( JR Z,+11) 

205 C, HERE 32 + , ( CALL NNCCALL START OF YOUR OWN ROUTINE]) 
221 C, 225 C, ( POF IX) 
741 S. ( FOP AF) 
225 C, ( POP HL) 
209 C, ( POP DE) 
193 C, ( POP BC) 
n't a 2 ( EI) 
201 C, ( RET) 
oral) 

( LISTING 2 CONT.- DEFINING WORD TO SET UP INTERRUPT ROUTINES) 
( 48K SPECTRUM ABERSOFT fig-FORTH 1.1A) 
62°C, S56 C, ( LD A,56) 
SOC, 141 €, 92 C6,  ¢aieees4os3,A) 

205 €, 107 C, 13 .C,, © ERER, S455. SCLSI) 
iC, 254 C, 127 C, ..¢ bbe sys2764) 

237 C,.120 C, ( IN A,CCI) 
208 Cy Zaz C, ( SET 6,A) 
254 C, 248 C, ( CP 248) 
40 C, 248 C, ( JR Z,-8) 

251 C, ( EI) 
207, C, 20 2, ( RST 8 CERROR BREAK]) 
DOES> ( AT RUN TIME LEAVES PFA) 

© OF ROUTINE ON THE STACK) 
we 

( LISTING 3 —- MORE INTERRUFT WORDS ) 
( 48K SPECTRUM ABERSOFT fig-FORTH 1.1A) 
ROUTINE UTILITY 201 C, 

: NEWROUTINE ( N 
INTSOFF 

= 
( TURN OFF OLD ROUTINE) 
( NOW PRODUCE CALL INSTRUCTION FOR NEW ROUTINE) 

205 65129 C! ( CALL.) 
65130 ! ( ADDRESS FROM STACK) 

201 635132 C! ( RET) 

( EXAMPLE USE OF INTERRUPT FACILITY > 

( UTILITY NEWROUTINE INTSON ) 

Listings 1-8. Some machine code words and useful FORTH 
definitions. 
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LISTING 4-= 2 

THE LONG LOST KEYBOARD BLEEF ) 

48k SPECTRUM ABERSOFT fig-FORTH 1.1A) 

ROUTINE TO RETURN THE KEY-BLEEP FACILITY ) Ft ae ee tat 

ROUTINE KEY-BLEEP 

SS. (Ge mec, “$2.2 CED A, E2se611 2) 

oF ag Orgies £4 i TS ae ( BIT 3S,A) 

200. ( RET Z) 

LT: Gig. Fa Gre CG GC. « LD BE, 7a) 

oo GC. Sao Gi Oo Cc, CED -Ai. 250) 

205 CC, 162.6, = €. ( CALL S49CBEEPER)) 

eas Gi ( DI) 

ZO Ge ( RET)? 

( TO USE THIS ROUTINE TYPE ) 
( KEY-BLEEP NEWROUTINE INTSON ) 

( LISTING 5 — CASE ROUTINE USING DEFINED WORDS ) 
( 48K SPECTRUM fig-FORTH 1.1A ) 

© VARIABLE NUMCLAUSES ( HOLDS COUNT OF NUMBER OF CLAUSES ) 
: CASE1 ( CALLED CASE1 TO DIFFERENTIATE FROM FRESENT VERSION) 

© NUMCLAUSES ! 3; IMMEDIATE 
>: OF1 COMPILE OVER COMPILE = CCOMPILE) IF 

1 NUMCLAUSES +! 3; IMMEDIATE 

ENDOF1 CCOMPILE] ELSE ; IMMEDIATE 
ENDCASE1 NUMCLAUSES @ 0 DO 

CCOMPILE] THEN LOOP COMPILE DROP ; IMMEDIATE 

: WITHIN ( N1,N2,N3 -—- FLAG 1 IF Ni =N3<=N2) 
DUF ROT > NOT ROT ROT > NOT AND 3; 

: INRANGE COMPILE >R COMPILE OVER COMPILE R> COMPILE SWAP 
COMPILE WITHIN CCOMPILE] IF 1 NUMCLAUSES +! ; IMMEDIATE 

: ENDIN CCOMPILE] ENDOF1 ; IMMEDIATE 

( LISTING 6 - AN EXAMPLE > 
( 48K SPECTRUM fig-FORTH 1.1A ) 

: TESTCASE ( AN EXAMPLE USING THE NEW CASE CONSTRUCTION > 
CN: =) 

CR CASE1 
1 OFL .” ONE” ENDOF1 
2 OFL ." TWO" ENDOF! 

3 10 INRANGE ." BETWEEN 3 & 10" ENDIN 

ENDCASE1 ; 

( LISTING 7 — INTEGER CASE CONSTRUCTION ) 

( 48K SPECTRUM fig-FORTH 1.1A ) 

(INTCASE) R> @ OR ; 

INTCASE COMPILE (INTCASE) HERE DUF , 1 3; IMMEDIATE 

2 CS) (RD @ OR 3 

: * COMPILE (#) HERE DUF , SWAP 1+ ; IMMEDIATE 

(ESAC) DUP 1 < IF CR ." Error.Invalid integer for INTCASE!" 

SP! QUIT THEN 
Tt SWAP DUP ROT DUP @ 2 / 2 — ROT < IF 

4 + @ SWAP DROP ELSE DUP @ + SWAP 1 - 2 * — @ THEN 
R> DROP >R ; 

LISTING 7 CONT. —- INTEGER CASE CONSTRUCTION ) 

48K SPECTRUM fig-FORTH 1.1A ) 

ESAC COMPILE (ESAC) 
DUP 1 < IF CR .“ Error in compilation of INTCASE" SF! QUIT 

THEN HERE SWAP DUP 2 * , 0 DO SWAP , LOOP 
DUF DUP 2 + @ SWAF DUF @© + @ SWAF 2 + SWAP ! 
DUF DUP DUP @ + SWAP 2 + DO HERE I @ ! 2 +LOOP 
DUF DUF @ + 2 + SWAP 2+ DO1@2+ 1 ! 2 +LOOF 3; IMMEDIATE 

~~ 

( EXAMPLE USE OF INTCASE >) 

TESHANE ¢ N=? 
INTCASE 
." FERST CLAUSE “ ¢ 
-" SECOND CLAUSE " # 
." NUMBER ‘SUPPLIED > 2 "$ 
ESAC 3; 

( LISTING 8 —- GLOSSARY OF INTCASE WORDS) 
( 48K SPECTRUM fig-FORTH 1.1A ) A 

The INTCASE structure described here is similar to the Algol 68 

case structure, i.e. integer based. 

INTCASE at run time expects an integer on the stack, the clause 

corresponding to that integer will be executed, then execution 

continues from the point after ESAC. 

+ The character # is used to terminate each ‘clause’ in the 

case structure. If no clause is supplied the word being defined 

will not compile. 

If at run time the integer on the stack exceeds the number of 

clauses then the last clause will be executed. 



The problem with buying a home computer, as 
you may already have discovered, is there’s often very 
little software to go with it. Or all that is available is 
games, gamés and more games. 

There’s no such problem, however, with the 
Commodore 64. It has a more extensive range of 
serious software than any other home computer. 

It also has an unusually large (in fact elephantine) 
64K memory, as well as every peripheral you're ever 
likely to need. 

Put simply, this means the computer has the 
capacity to run more interesting, entertaining and 
complex programs. 

You can teach yourself just about any subject 

_©5= ANAGRAM 
5 

ce _@s=anaGcRam 

C 

FACTOR’ 

MANAGE! 

you care to mention, even computer programming. 
And for the office there are programs like word 

processing, financial planning, information storage 
and stock control. 

Finally, when you’re mentally exhausted, you 
can even entertain yourself— yes, with games. 

When all’s said and done, however, we do have 
to admit that in one respect the Commodore 64 isn’t 
up with the competition. It costs around £229, much 
less than any comparable a 
machine. A. ae a 

And that’s a fact imi eae 
we hope you'll never so) 
ever forget. 
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at he month's books form a 
remarkably attractive se- 
lection. They are all well- 

written and address their topics 
with authority. The first is about 
what computers are and what 
they can do, and is aimed at 
parents, children and teachers. It 
should provide anyone in these 
categories having little know- 
ledge of computers with the first 
steps towards computer literacy. 
(I have resolved not to use the 
word ‘computerate’ again. Hav- 
ing recently met Chris Cun- 
ningham who wrote How to 
Become Computerate, it 
seems proper to treat the word as 
if it were his.) The second book is 
a very fine guide to creating 
games on the computer. It gives 
the ideas needed to write the pro- 
grams for a wide range of games 
and, besides this, it provides an 

entry into artificial intelligence. 
Graphics is the subject of the 
third book, and itis one of the few 

that uses BASIC as its graphics 
programming language and sois 
suitable for microcomputer 
usage. The last book is called 
Computers Today. With a title 
so Close to that of the magazine, 
we probably could not avoid 
reviewing it, but it also happens 
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Garry Marshall 

reviewer. 

tobe agood textbook oncontem- 
porary computing. 

Kids and Computers — 
The Parents’ Microcomputer 
Handbook by Eugene Galanter 
has several interwoven themes 
throughout its pages. One is to 
explain at an elementary level 
what computers are and how 
they work. The author firmly 
believes that one way ofavoiding 
any fearofcomputers that people 
may have lies in understanding 
how they do the things that they 
do. A second theme is to show 
what computers can do, par- 
ticularly in education, and a third 
one concerns the way that com- 
puters should be introduced to 
children. Galanter is particularly 
well qualified to write on the last 

BOOK PAGE 
Excellence is the order of the month, as we feature a 
group of books that all get a definite thumbs-up from our 

theme as he runs a childrens’ 

computer school. 

Q 
The book was originally pub- 

lished in America, but this is a 

British edition thathas been quite 
carefully prepared with the help 
of Brian Reffin Smith. His in- 
fluence canbe detected in sever- 
al places and, besides this, the 

spelling is Anglicised throughout 
the book and British micros are 
mentioned and evaluated along- 
side the American ones. The writ- 
ing style is simple, with few long 
sentences. This does not imply 
that the author is writing down to 
his audience, for he uses a wide 
vocabulary and is not afraid to 
use jargon words (with a proper 
explanation in each case). 
Two chapters are almost en- 

tirely devoted to explaining how 
acomputer works. They are not at 
all deep, buttheirlevelis approp- 
riate to the book's aims. One 
chapter gives a block diagram 
treatment and description, while 
the other looks at the parts mak- 
ing up eachblockandintroduces 
hardware items such as the CPU, 
ROM and RAM in the process. 

BASIC AIDS 
What computers can do is par- 

tially demonstrated by develop- 
ing short BASIC programs for 
arithmetic drills and _= similar 
things, but applications such as 
word processing and information 
storage and retrieval are des- 
cribed. The author believes that 
word processing and database 
programs are valuable edu- 
cational aids that can be used to 
advantage by children in and out 
of school, for example to prepare 
pertectly-presented essays and 
written work. However, he also 

advocates the use of computers, 
and of programming, as a means 
of instilling the mental structures 
and disciplines that were for- 
merly supposed to be acquired 
by studying subjects such as 
Latin. (And an infinitely more 
enjoyable way of acquiring them 
too, I might say.) 

The matter of introducing com- 
puters to children is, in some 
ways, the most important theme 
of all, particularly as far as our 
future is concerned. The book 
asserts that the home computer 
can contribute more to childrens’ 
intellectual development than 
any other single item. Program- 
ming is intimately involvedin this, 
not that every child should 
become an expert programmer 
but that a knowledge of program- 
ming allows them to take charge 
of the computer. Having leamt to 
program, it is easy to distinguish 
that gas bills for zero pounds and 
zero pence and other aberrations 
are not the computer's fault, and 
also to appreciate how to use the 
computer. The book has a very 
interesting table giving childrens’ 
programming capabilities at 
ages from five onwards as deter- 
mined - from. practical ex- 
perience. This may be an eye- 
opener for many people, but it is 
corroborated by the recently- 
published Using Microcom- 
puters In The Primary School 
by Peter J. Wayth (Gower). In 
fact, a number of Galanter’'s 
observations and assertions are 

also confirmed in this book. 

GIRLS BEAT BOYS 
One finding that is particularly 

interesting in view of the fact that 
only one or two per cent of the 
readers of this magazine (and of 
all the other popular computing 
magazines, for that matter) are 
female, is that in Galanter's 
experience girls are, if anything, 

rather better than boys at com- 
puting. So girls should not feel at 
any disadvantage when it comes 
tocomputing, and there is alsono 
reason why they should not read 
computer magazines! 

I found this a stimulating book, 

and while it doesn’t provide 
beginners with all the answers 
about computing, it does give 
them most of the questions. It 
gives a very good introduction to 
computers and computer liter- 
acy. My only reservation is that, 
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when the author ventures 
beyond introductory matters, his 
grasp is sometimes suspect in 
technical matters. 

Computer Gamesmanship 
by David Levy is a beautifully 
written book, based on articles 

published in computer maga- 
zines. Its subtitle is ‘the complete 
guide to creating and structuring 
games programs. Let us clear up 
one or two possible misun- 
derstandings first. It has nothing 
to do with games such as Space 
Invaders or Pacman. The games 
it is concemed with are chess, 

draughts and similar games of 
skill. Also, there isn't a single pro- 
gram in the book, although there 
are several flowcharts. It gives a 
host of ideas for creating pro- 
grams, but leaves the reader 
entirely to his own devices in writ- 
ing them. 

Having got this out of the way, 
the book itself begins with a 
chapter on Nim and the 8- puzzle, 
which are games that are as sim- 
ple as can be while still display- 
ing all the characteristics of the 
more complex games. Explana- 
tions are given ofthe vital steps in 

a game program, which are: 

@ how to generate moves 
@ how to assess a position, 
and 
@ how to choose a move. 
The examples given in this chap- 
ter, and throughout the book, are 

superb. They illustrate exactly 
what Levy is saying and it is hard 
toimagine that they could be bet- 
ter chosen. 

The second chapter shows 
how the successive moves and 
counter-moves that can occur in 
a game can be represented by a 
tree. Each path from the root toa 
leaf of the tree represents a com- 
plete game. It is possible to 
assess how good any positionina 

game is by giving it a score with 
an evaluation function. The 
computer is then in a position to 
decide which move it should 
make next from any position. 

One way it can do this is to find 
the maximum score thatits oppo- 
nent can make in response to 
each of its possible moves and 
then to choose the move that 
leaves the opponent the 
minimum of all these possibilities. 
For obvious reasons this is called 
the minimax method. 

If the entire tree for any game 
could be stored in a computer, it 
could always plan the best poss- 
ible game and would almost 
invariably win. However, the 
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‘combinatorial explosion of 
possible moves ensures that the 
tree is too big for this. Ways of 
‘pruning the tree to areasonable 
size must therefore be found. The 
minimax method is one way, but 
Levy examines others. He also 
examines how evaluation func- 
tions can be devised using 
specific information to tailor them 

to, say, chess or draughts. Having 
established these principles he 
then examines how they can be 
applied to 11 games ranging 
from dominoes and draughts to 
chess and go-moku. All of these 
chapters are the. size of a 
magazine article except for the 

40-page chapter on chess. 

This is an exciting book. It 
assumes a degree of mathemati- 
cal sophistication of its readers 
and leaves them on their own to 
implement the games programs. 
It also provides an excellent 
motivation for studying artificial 
intelligence. If you have ever 
read a text on this subject and 
wondered why it goes onsomuch 
about searching trees and 
generalised problem-solving, 

this book could give you the 
insights necessary to tackle such 
a text again but with renewed 
enthusiasm. 

_ 

REVIEW : Computing books 
em 

TECHNIQU 

RET PP eres SP 

Microcomputer Graphics 
by Hearn and Baker is an 
orthodox text on graphics aimed 
at telling microcomputer owners 
what they ought to know about 
graphics. It may not tell them 
everything they want to know, 
but it certainly covers everything 
they need to know to have asolid 
basic knowledge of graphics. 

After a general introduction to 
computer graphics, the graphics 
facilities of various micros are 
described. Since this is an 
American book, only American 
nachines are mentioned. For the 

graphics programming, an 
idealised set of graphics com- 
mands is added to BASIC. The 
commands have names such as 

POSITION, COLOR, DRAW- 
LINE and CIRCLEPLOT which 

make their functions quite clear. 
An appendix gives their equiva- 
lents in the BASICs of the various 
micros mentioned earlier. 

The treatment of graphics pro- 
gramming staris with image 
generation using PRINT com- 

: 
RA : 
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mands and drawing curves on a 
high-resolution screen. It then 
deals with image transformations 
(rotations and the rest) and 
animation, before tackling the 
perspective drawing of three- 
dimensional objects. Itincludes a 
large number of programs and 
illustrations of the graphics they 
produce. The final chapter on 
applications is rather uninspired, 
relying heavily on graphs and 
charts for its examples. However, 
all-in-all this is a good and rele- 
vant treatment of graphics for 
micros. 

Computers Today by D. H. 
Saunders is a_ beautifully- 
produced book in the tradition of 
large American text books that is 
aimed at giving atreatment ofthe 
contemporary computer scene. 
Microcomputers and BASIC 
have their places in the book, but 
only within the context of the 
entire computer scene. The book 

This month's books were: 

has five main sections. The first 
one is introductory and explains 
quite thoroughly what computers 
are and what they can do. It 
covers much the same ground as 
Kids And Computers but in 
greater depth and more thor- 
oughly. After this, any of the 
remaining sections on hardware, 
software, systems, systems and 

social impact can be read in- 
dependently. The hardware and 
software sections are straightfor- 
ward in their coverages, but the 
section on systems is primarily 
about business systems. It deals 
mainly with file processing and 
management information sys- 

tems. The part on social impact is 
thought-provoking and_ con- 
cludes with some predictions for 
the future of computing, although 
I feel that it may take more than 
the one term suggested by the 
author to absorb its contents. 

Kids And Computers by Eugene Galenter, Kingfisher Books, 

189 pages, £5.95. 
Computer Gamesmanship by David Levy, Century Publish- 

ing Co, 272 pages, £7.99. 

Microcomputer Graphics by Donald Hearn and M. Pauline 

Baker, Prentice Hall, 302 pages, £16.10. 

Computers Today by Donald H. Saunders, McGraw-Hill, 669 

pages, £19.95. 

At last, a magazine that 
gets to the core of it. 

As the proud owner of an Apple, you 
know that really helpful magazines 

don’t grow on trees. 

But now there’s Orchard Computing. 
Orchard is a brand new quarterly put 
together specifically to suit the Apple 

user. 

It brings you the very best in useful 
routines, business and games software. 

ont AN And not a word of it that isn’t directly 
relevant to you. 

So if you like an Apple a day, take 
Orchard quarterly. 

It’s just what the doctor ordered. 

PUTING 

ae 
ir 

— COMPUTING 
Britain's best buy for Apple users 
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Programmers: we offer you The World 
(which world is up to you!) eS 

_ es . ee - ES aeae f3 Argus Press Bolder (APS) is seeking to expand it’s range of products into 

: Sis . Se. Ga ee . all areas of computer software, and we need talented programmers to hetp us. | | 

. 2 Pay 1 SER eta 3 Wremeytger ls Nara 43 the highly successful ASP range of adventure and strategy oe 

eGeses Eee AE Ev Ges MAN : games and will be announcing new ranges in other fields in the near future. 

eg Rates IE See aan f APS is a member of the Argus Press group of Companies and is a sister 

3 Neate? sas | - ‘company to Argus Specialist Publications, Europe’s largest computer magazine 

Y. ' » publishers, (Computing Today, ZX Computing, Games Computing, Personal 

Computing Today, etc, etc). As such we can offer all the benefits of a large 
company whilst retaining thé flexibility of a smaller, highly motivated unit. 

_ We are looking for both product and people. If you have a piece of soft- 
‘ware for any of raatem sey ot] lg micros that you think is marketable, send it to us 
"at the address below. Our commission structure is second to rrovel-W-lnie Mel! | au 

pi, eee generation procedure is designed to offer programmers the maximum flexibility. 
. ae Alternatively - if you think you have the talent at the keyboard to help us’. 

; ) *-. realise our designs - write and ret US what vou can. Hay ae aBon which machine 

you ‘can do ith 

oc Write now for details. t0.- chiadecoaae ECan Cy oe eae Ca 

fe ents Argus Press, Software AIG Saag tlc oae ches gore Se one aes Be Na ee 
Be NO 2} Golden eee peo dae weet he exe eae ao 
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“ Leaves the Atari, Dre 

eRe ay UPS ee 

Choosing a home computer is a bit like 
playing a video game. The more you play, the 
beifer you get. So you'd expect people who 
spend their working life choosing computers 
fo be pretty good at the game. Quick fo shoot 
down a fault. Pleased when they find an 
improvement. 

Recently Which Micro? and What Micro? 
tested the Spectravideo SV 318. Here's what 
they had jo say: 

on 
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“Every home computer coming on the 
market tends to be hailed as revolutionary. 
For once this really has to be true with the 
spectravideo SV 318." 

“The first cheap, high performance 
computer...” 

“Double precision numbers... are ideal 
for companies with turnovers under 

£999 099,999 299 su. 

Spectravideo SV 318: Memory — 32K ROM expandable to 96K, 32K RAM expandable to 144K: Keyboard — calculator type, 71 keys, 
10 function keys, builtin joystick/cursor control: Graphics — 16 colours, 256 x 192 high resolution graphics, 32 sprites: Sound — 3 channels, 
8 octaves per channel: CP/M* compatibility — over3000 existing software packages: Storage — cassette drive, 256K disc drive capacity: 
Suggested retail price — S186. 

Spectravideo SV 328: Memory — 32K ROM expandable to 96K, 80K RAM expandable fo 144K: Keyboard — full word processor type, 
87 keys, 10 function keys, builtin cursor control: Graphics — 16 colours, 256 x 192 high resolution graphics, 32 sprites: Sound — 3 channels, 
8 octaves per channel: CP/M* compatibility — over 3000 existing software packages: Storage — casseiie drive, 256K disc drive capacity: 
Suggested retail price — £262. 

A full range of peripherals are also available. ** Which Micro Hardware Revue — Spectravideo SV-318 * ®) CP/M is a registered trade mark of Digital Research Inc 



on, Commodore 64 
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"...Q far better job with its keyboard than 
anybody else using soft keys.” 

"’,. most people will notice how easy itis 
fo produce graphics with the Basic.” 

“This is a BBC class machine.” 

“As a computer for the enthusiast if is well 
nigh perfect.” 

A good micro for tomorrow. © 
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SV-318 SV-328 
PERSONAL COMPUTERS 

Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LM 
Telephone: 01-330 O101. Telex: 28704 MMH VANG 
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OCU they ai more ne esi And we 
think you should have a look atthe reports for 
yourself fo prove that we havent exaggerated 
their independent opinions. 

Fill in the coupon today and we'll mail 
you the reports as well as a full technical 
specification brochure in colour of this 
amazing new personal computer or see the 
Spectravideo for yourself at most leading 
computer stockisis. 

| am interested in Spectravideo computers and peripherals. Please 
send me the latest reports together with a full technical specification 
brochure. 

Name: 

eNO ee ee ST Code: 

| 
| 
| 
| Address: We set ee eee ee be sect Brees 

| 
CT/4/84 



LINES 10-80 
Initialise the major variables 
used in the program and 
dimension those which need 
to be. The  auto-repeat 
function is disabled (line 30), 
and the error handler is set to 
jump to a line (5250) which re- 
enables the  auto-repeat 
facility (line 10). 

LINES 90-360 
Display titles on screen and 
initiates a musical accom- 
paniment. The arrays are 
dimensioned and the 
character set partially 
redefined. The player is asked 
if he wishes to play Wild 
Poker. 

LINES 370-690 
Computer runs in Graphics 
Mode 4. At line 400, the com- 
puter checks to see whether — 
10 hands have elapsed since 
the player has taken out a 
loan (assuming one has been 
taken out). If this is so, the 
computer runs the _ routine 

which decides whether the 
player can continue or not. 

The player's cards are dis- 
played (line 410: see later 
notes), and the text window 
set up. The first option to fold 
is then given to the player. 
Assuming this is declined the 
computer then asks how many 
cards are to be discarded. 
The number is entered, while 
at line 580, the routines are 
used which remove the discar- 
ded cards from the screen and 
choose their replacements. 
The modified hand is then 
redisplayed at line 610, 
together with another option 
to fold. If this is declined then 
the program carries on. 

LINES 700-720 
The computer evaluates its 
hand and decides how many 
cards to replace (see later 
notes). This result is then dis- 
played on the screen. 

LINES 730-830 
Once again the computer 
evaluates its hand. If the hand 
has no value at all, then the 
computer will decide whether 
to fold or to try and bluff the 
player out (lines 750 and 760). 
If the computer decides to 
carry on or if the hand is of 
value, then the decision of 
who should be first is taken. 
This is normally decided on 
the contents of V$. If the com- 
puter won the last hand then 
V$ would have “C” as its con- 
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tents and the computer would 
be first in the next hand. If the 
player had won the previous 
hand, then V$ would be “P" 
and the player would be first. 
At the beginning of the game 
V$ is a null string and the 
decision as to who should be 
first is decided by a random 
number (lines 820 and 830). 

LINES 840-910 
If the player has been elected 
to be first then these lines are 
used. The’ starting scores are 
displayed (line 850) — or up- 
to-date scores if a game is 
under way — the player's bet 
is entered and checked 
against the “house” rules (lines 
870-880). If as a result of the 
bet, the players score has 
dropped below zero, then a 

P. J. Kenworthy 

Model B. 

loan is offered (line 890). 
Finally the scores are adjusted 
and control passes to the 
computer once more. 

LINES 920-1040 
This routine is used by the 
computer every time it is its 

tum to bet first. First the 
weighting routine is run (line 
930: see later notes), which 
assigns a value of the com- 
puter's hand, offset against the 
probability of the player hav- 
ing a better hand. This is then 
combined with a randomised 
computation at line 940 to 
produce a reasonable bet. 
-This is then displayed and the 
scores adjusted accordingly. 

If the player made the first 
bet, the above routine is 

skipped. Instead, the com- 
puter decides whether it 
should fold or carry on as a 
result of the player's bet. If the 

' players bet is high and its 
own hand is not of a high stan- 
dard, then there is a pro- 

bability of one-third that the 
computer will fold (line 990). 

POKER 
In Part 2 of this article we explain in 
detail the workings of the program we 
published last month for the BBC 

Also, if the computer's score is 
low and the above two criteria 
are also satisfied, then it will 

fold. At line 1030, the decision 
of whether to see the player's 
bet is taken. If the computer 
decides against doing this, it 
will then automatically go on 
to raise the bet. 

LINES 1080-1140 
If.either the player or the com- 
puter has elected to see each 
other's bet, this routine is used. 
First the player's cards are dis- 
played, then after a text win- 
dow has been set up (line 
1120), the computers cards 
are displayed. 

LINES 1150-1450 
Between these lines the com- 

puter will begin the check to 

determine who has won. First 
the players and computer's 
hands are evaluated and a 
weighting attached to them 
(lines 1150-1170). The vari- 
ables SCORE (1) and SCORE 
(2) hold the total value of the 
players and computers 
hands. This information alone 
is normally enough to deter- 
mine who has won a hand. 
However in certain situations 
(eg when the player has two 
pairs and the computer has 
three of a kind) when SCORE 
(1) would equal SCORE (2) — 
both being equal to two in the 
above example — a further 
indication of how a hand is 
made up is needed. This is 
provided by PS(1) and PS(2). 
In the above example PS(2) 
would equal 3, while PS(1) 
would only equal 2. The lower 
the value of PS( ) indicates the 
greater value of hand (see 
later notes for how this works), 
so the computer would be 
declared the winner. 

Line 1180 is only used in 
normal poker. Since runs and 

straights are allowed in this 
version, the computer needs 
special instructions on how to 
cope with them. These situa- 
tions are looked for in this line 
(the reason being that unless 
this was done, the computer 
would declare the hand 
worthless since the evaluation 
routine only looks out for pairs 
of cards and so on). 

The scores are “weeded. 
out’ over the next couple of 
lines, with a result that by line 
1210 only a hand which might 
contain a run or a flush is lett. 

The next stage occurs bet- 
ween 1330 and 1440 where 
the computer determines 
whether either hand possesses 
a flush, a straight flush, or a 
straight (see later notes for 
how this is achieved). The 
scores for each hand are 
changed if necessary. The 
program then returns to line 
1230, where in the next two 
lines the computer again 
checks to see if either the 
player or the computer could 
be named the winner of the 
hand. If no conclusion is 
reached, ie both hands are 
worthless, then the computer 
uses the ‘Ace-high’ routine 
between lines 1250 and 1320, 
which merely searches for the 
highest card possessed by the 
two players. Should both have 
the same card as their highest 
card then it will look for the 
next highest, and so on until a 
decision can be reached. 

LINES 1460-1640 
The routines between these 
lines are used to determine 
the winner if the values of the 
computers hand and _ the 
player's hand are the same. 
For example, this would occur 
if both had three of a kind in 
their respective hands. The 
only point to note between 
these lines is at line 1380, 
which once again checks PS ) 
for both players. If either of 
these values is over 2, which 
would make the comparison 
between |. SCORE(1) and 
SCORE(2) possibly am- 

_biguous (see above), then a 
separate routine is called 
upon. If this check proves that 
the normal routine can be car- 
ried out, the computer will 
then check the value of the 
winning cards from each hand 
against each other, the more 
valuable hand being 
declared the winner. 

This decision making is car- 
ried out between lines 1510 



and 1540, and is done by 
comparing the value of the 
first two characters of the 
strings containing the player's 
and computers winning 
cards. These strings have their 
contents assigned to them in 
the evaluation routine (see 
later notes) and at line 1470. 
In the unlikely event of both 
the computer and the player 
having the same value cards 
as their winning cards (ie both 
have two tens in their hands, 
for example), then the com- 
puter will use the ace-high 
technique once more to work 
out the winner of the hand 
(lines 1550-1630). 

LINES 1650-1870 
Between these lines, the final 

decisions are taken as to who 
has won a hand if both the 
computer and the player have 
high scoring hands. Lines 
1650 and 1660 decide the dif- 
ference between one side 
having two pairs and the other 
having three of a kind, the 
winner being announced as a 
result of this comparison. This 
leaves two (or perhaps more if 
wild poker is being played) 
possible other situations which 
could arise. The first of these is 
if both sides have two pairs in 
their hands, and the other is if 

one side has four of a kind 
while the other has two pairs. 
(The computer is unable to 
decide between the two at 
this point in the proceedings). 

Between 1800 and 1870 the 
computer makes a much finer 
comparison between the two 
hands which results in the 
above-mentioned anomalies 
being sorted out. The winner is 
finally declared. 

LINES 1880-1930 
The winner is announced at 
these lines, with the contents 

of V$ being fixed accordingly 
to determine who will bet first 
in the subsequent hand. 

LINES 1940-2150 
If earlier in the program, the 
computer made the decision 
to raise the player's bet, then 
this routine is used. The com- 
puter computes by how much 
it should raise the player (line 
1940), tells the player its deci- 
sion and offers the player the 
three options open to him — 
fold, see or raise the bet still 

further. The player's choice is 
entered at line 2010 and the 
appropriate routines are run, 

the scores being adjusted 
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Fig. 1 A simplified flowchart of 

the poker simulation. 

accordingly. If the player has 
elected to raise the computer's 
last bet, another check is car- 

ried out at line 2140 to see 
whether a loan is necessary. A 
similar check is made if the 
player has decided to see the 
computer. 

LINES 2160-2200 
Routine which prints out the 
players score, computer's 
score and the pot while bet- 
ting is in progress. 

LINES 2210-2280 
This is the first of the three 
routines which are called 
upon in the event of a possible 
straight or flush being present 
in either hand, which would 
alter the scores of either hand 
significantly. 

All three of these routines 
use the dummy string SH ) 
which is set equal to either the 
computers cards or the 
player's cards depending on 
the stage which the program 
has reached. 

This routine detects the pre- 
sence of a full or partial flush 
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(ie the hand wholly or partially 
consisting of cards of the same 
suit). This is achieved by look- 
ing at the last two letters of 
each card. The computer 
checks the last two letters of 
S$(1) (ie the first card of the 
hand) against those of all the 
rest of the cards in the hand, 
in-crementing a counter 

(SUIT) if they are the same. 
The score is incremented by a 
small or large amount at the 
end of the routine depending 
on the final value of this 
counter. 

LINES 2290-2390 
This is the second of the 
‘value’ routines, used for 
detecting the presence of a 
whole or partial straight. Use is 
made of the ascending sort 
routine which sorts the cards 
by face value. Like the flush 
routine, a comparison is made 
of the value of the first two 
characters of the first card and 
then of those following it. The 
score is similarly incremented 
according to the value of the 
counter (Z in this case). 

LINES 2400-2470 
The last of the above- 
mentioned routines, which 

checks to see if a Royal 
straight is present (ie Ace, 
King, Queen, Jack, 10). This is 
done by adding all the values 
of the cards together. For a 
Royal straight, this must be 47. 
Before the score is adjusted, 
an additional check is made 
to ensure that the second 
highest card in the hand is a 
King, to. reduce significantly 
the chance of a_ fluke 
occurring. 

LINES 2480-2580 
Procedure enabling a loan to 
be taken out by the player if 
he desires. If this is so, £1000 
is added to his score and a 
counter is set into operation, 

allowing 10 hands to be 
played before the loan has to 
be repaid. 

LINES 2590-2650 
Routine used to check if the 
loan can be paid back now 
that the 10 hands have elap- 
sed. If this can be done, the 
loan counter is disabled, the 

scores re-adjusted, and con- 
trol passed back to the main 

program. 

LINES 2660-2740 
Computers equivalent to 
2480-2650. 

LINES 2810-3080 
Used by the computer to work 
out how many cards it is going 
to replace in its hand. This is 
achieved by first calculating 
the value of the hand (line 
2830), and as a result of this 
exercise, replacing those 
cards necessary. This will be 
explained in greater detail in 
a moment. If the result of the 
evaluation routine shows that 
the hand is, at present, worth- 
less (checked for at lines 2840 
and 2850) then the hand is 
sorted into face value order 
and a routine performed bet- 
ween lines 3090 and 3160, 
which replaces either the first 
two or first three cards, the 
decision of which being taken 
by a random number (line 
3090). 

Assuming that the hand is of 
value, this part of the program 
is ignored and the rest of the 
main routine used instead. To 
explain how the main routine 
works, let us assume ‘that the 

computers hand consists of 
three fives (naming a value at 
random), and two other cards 
which are at present useless 
as far as the computer is con- 
cemed. The — evaluation 
routine (see later notes), 
assigns a value PP( ) to each 
card. In our example, the first 
five the computer came across 
would have a value of two 
assigned to the corresponding 
variable PP( ), since there are 
two other cards of similar 
value in the hand. 
Between lines 2860 and 

2910, the variables PP(1) to 
PP(S) are examined. When a 
value of PP( ) has been found 
which is greater than zero, the 

routine is skipped out of (line 
2890) and the next part of the 
process begun. This is bet- 
ween 2920 and 2990, the 
main purpose of which is to 
examine how many cards of 
like value are held in the 
hand, and. to subtract this 
value from five, which leaves 
the number of cards which the 
computer has decided to 
replace. This value is asigned 
to the variable EE. 

Next, the computer replaces 
the cards which are not of the 
same value of the cards upon 
which the bet is hopefully 
going to be made. This is 
checked for at line 3040. An 
additional check is made in 
the previous line, namely that 
if Wild Poker is being played, 
the computer does not-go and 
replace a wild card by 
mistake! 
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The actual changing of the 
cards is done at line 3050, the 

workings of which will be 
explained in a later section. 

LINES 3170-3290 
This routine sorts the cards 
into order by face value. This 
is achieved by comparing the 
value of two adjacent cards. If 
the value of the lower one is 
higher than the other card, 
then the two are swopped 
around (line 3280). If an Ace 
is found, or a two if wild poker 

is being played, they are 
automatically assumed to be 
more valuable than the next 
card, consequently being 
moved up the hand. The com- 
plete process is repeated five 
times to ensure that all the 
cards have had time to move 
to their correct positions in the 
hand. 

LINES 3300-3440 
This routine, which is only 
used in Wild Poker, adjusts 
the value of the hand if a 
deuce is detected in it. First 
the routine searches through 
the various values of PP( ). If 
one of these is found to be 
greater than zero (thus 
indicating there are two or 
more cards of the same value) 
then the deuce is credited to 
this particular value of PP( ). If 
all values of PP( ) are zero (no 
two cards are of the same face 
value), then the computer 
sorts the cards into ascending 
order, and assigns the deuce 
to the most valuable (lines 
3410-3430). 

LINES 3450-3480 
Increments the pack variable 
(the number of the top card of 
the pack) by one, then 
replaces a chosen card from 
the computers hand by this 
new card. 

LINES 3490-3840 
For this next part of the pro- 
gram structure, it is probably 
necessary for the explanation 
to be quite detailed, since it is 

entirely to do with the on- 
screen display. 

First the basic shapes of the 
cards are drawn. This is done 
between lines 3500 and 3530 
and is achieved in the follow- 
ing way. Each of the cards is 
made up of a 5 by 9 grid. In 
order to draw these on the 
screen two FOR-NEXT loops 
are used. The loop at line 
3510 draws a_ rectangular 
block (using a_ redefined 
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character 228) five times 
across the top of the screen. 
The line feed loop starting at 
line 3500 is then incremented 
by one, and the whole process 
is done again. This carries on, 

until the five rectangles are 
each nine lines deep. 

The next part of the display 
routine draws the correct sym- 
bol (heart, club, diamond or 
spade), in the correct places 
on the screen depending on 
the value of the card. This is 
done by making use of a co- 
ordinate system for each card. 
The data statements at lines 
3820 and 3830 contain the 

i a! 
| > 
vb ete & 
i. 
jae 
ge 
ee ee 
| > 
tae, 

1 2 3 

(dines 3680-3710). In _ this 
example these will be 2,2: 
24: -0,3: 8,2: 84. The TAB 
(X,Y) function uses these co- 
ordinates to print the graphics 
symbols in the correct position 
for each card. The diagram in 
Fig. 2 indicates the co- 
ordinate system. 

The FOR — NEXT loop 
which commences at line 
3600 makes the above pro- 
cess happen five times, thus 
drawing the player's whole 
hand. 

There are a few more points 
to note about the drawing of 
the cards. The first of these is 

Olt Oe auueeer 
4 5 

Fig. 2 Plotting grid for the card display. 

coordinates of where the 
graphic symbols should go on 
the card for every non- 
picture card. 
An example should make 

things clearer. Let us use as 
an example a card such as 
the five of diamonds. Between 
lines 3630 and 3660, the com- 
puter checks the last two let- 
ters of the string containing the 
card. In this example, it is DS, 
so an arbitrary string E$ is 
made to be the same as the 
character 225, the code for 
the diamond shaped graphic- 
symbol. The value of the card 
is 5, which means that the 

computer will pick AA$(5) for 
the co-ordinates of the card. 
AA$( ) is defined between 
lines 3550 and 3570. 

AA$#(5) will be "2224- 
538284", This is then 
gradually broken down into 
the separate co-ordinates 

at line 3590, which simply 
reverses the foreground and 
background colours, thus 
making the symbols appear as 
black on a white background. 

The second point to note is 
that the value of a card (with a 
few exceptions) is printed in 
the top left-hand and bottom 
right-hand corner of each 
card. This is done at line 3740 
for values 2-10. If the card is 
an ace, then “A” is printed 
instead (line 3730). If the card 
is a picture card, the symbol of 
the suit is printed in the two 
comers. 

The final point of impor 
tance concerns the picture 
cards themselves. .1 decided 
against a full picture represen- 
tation of a royal card for the 
simple reason that my degree 
of artistic talent is limited, to 
say the least! Perhaps a 
reader might like to try to pro- 

duce a suitable set of user 
defined characters. 

Instead; the computer prints 
either KING, QUEEN or JACK 
in the centre of the relevant 
card. 

LINES 3850-3900 
Adjusts either player's or com- 
puters score, depending on 
who has just folded. 

LINES 3910-3990 
By making use of the TAB 
(X,Y) function, this routine 
makes a card disappear from 
the screen while the player is 
telling the computer which 
card he is replacing. Dependa- 
ing on what card the player is 
replacing, the removal pro- 

cess starts in any one of five 
positions across the screen 
(A%). 

LINES 4000-4030 
By incrementing the pack vari- 
able NN by one, the next card 
for the player (to replace the 
one he has chosen to discard) 
is chosen. 

LINES 4040-4160 
This set of instructions is for the 
general print out of scores and 
other relevant information at 
the end of each hand. If the 
player has taken a loan out, 
he/she is informed here of the 
number of games remaining 

before it must be repaid. If 10 
games have elapsed since the 
computer, or the player, took 
out their loans, it is from here 
that the relevant routines are 
run (lines 4120-4150). 

LINES 4170-4390 
Routine for putting instructions 
on screen. 

LINES 4420-4690 
The main initialisation is 
achieved between these lines. 
The statement *FX 15,1 used 
in line 4430 flushes the con- 
tents of the input buffer. Bet- 
ween the lines 4460 and 
4530, the cards are mapped 
out into the data array B&( ). 
The way this is done is fairly 
selfexplanatory from the list- 
ing. The “shuffling” of the 
cards is achieved at 4540 to 
4600. Three numbers between 
one and 52 are chosen at ran- 
dom (line 4550). The corres- 
ponding values in the string 
cay  BS(.-) are. then 
interchanged with each other, 
the method of which can be 
seen in the listing. The string 



variable H$ is merely a 
dummy variable used to pre- 
vent one of the cards from 
being wiped out as_ the 
interchanging progresses. 

Lines 4610 to 4670 are used 
to deal out the player's and 
computers hands. The pack 
variable NN is set to one (line 
4610), which informs the com- 
puter that the first card to be 
used will be B$(1). The cards 
are then dealt alternately bet- 
ween P$ ) and C$ ), the 
pack variable being _in- 
cremented by one atter 
each card has been dealt 
(lines 4640 and 4650). 

The last part of the initialisa- . 
tion routine at line 4680, sub- 
tracts the starting stake (£30) 
from both the player's and the 
computers scores, and sets 

the pot at £60. 

LINES 4700-4960 
These lines probably contain 
the most important routines in 
the whole program, enabling 
the computer to work out the 
value of its own _ hand, 

together with that of the 
player's when necessary. The 
mechanics of the routine as a 
whole are fairly complex and 
hence rather difficult to 
explain briefly. Since the 
working involved in _ the 
routines is in standard BASIC 
there should be no difficulty in 
its implementation to other 
systems. However, the end 
result of the various routines is 
as follows. 

First the variables P(1) to 
P(5) are produced, which con- 
tain the information as to 
which of the cards are the 
ones upon which the bet is to 
be made. The exact value of 
each variable indicates how 
many cards there are of the 
same face value in the hand. 
For example, if P(1)=2, this 
would mean that there were 
two other cards of the same 
face value as the first in the 
hand. 

The next variable to be pro- 
duced is B. This indicates the 
value of the hand as a whole. 
It is upon this variable that the 
weighting attached to the 
amount the computer is going 
to bet is made. The value of B 
takes into account the dif- 
ference in hand values 
depending on whether Wild 
Poker is being played or not. 

The last product of these 
routines is the string array 

H$(N). This string contains the 
card(s) upon which the bet/ 
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evaluation is to be made. The 
value of N is normally one or 
two, since the bet is normally 
made on either one or two sets 
of cards (ie either on a single 
pair etc, or on a full house/two 
pairs). 

LINES 4970-5240 
These are used by the com- 
puter to produce a weighted 
evaluation of its hand. It works 
by the following method. The 
variables dl, el, fl contain 

the approximate probabilities 
of getting three of a kind, two 
pairs and one pdir respec- 
tively.. (The probabilities of 
getting a hand higher than 
this were too small to make 
any difference in the calcula- 
tions to follow). The variables 
d,e and f contain the totals of 

these probabilities. To make 
this clearer, let us take the pro- 
bability of obtaining a pair of 
cards which have the same 
face values of cards in the 
pack, there are four cards with 
the same value. From this it 
can be seen that there are 26 
possible ways of having a pair 
of cards with the same face 
value. The variable f is the 
product of fl (the probability 
of a single pair) multiplied by 
26. An identical process was 
used to produce the values d 
and e. 

The way that the computers 
uses these values shall now be 
explained. Let us suppose 
that the computer has in its 
hand a pair of fives. There are 
18 possible pairs which could 
beat this. On top of this, there 
exist all the possible hands 
with two pairs, together with 
all those containing three of a 
kind. (NB. Although pure 

mathematicians are probably 
shuddering at the suggestions 
of probabilities in excess of 1, 
the process does work, and for 
the purposes of this program 
the precise rules have been 
ignored). 

For our hypothetical hand 
containing two fives, the 
following process is now 
obeyed. From the variable f, 
18 times fl is subtracted (all 
the possible pairs which could 
beat two fives.) To this new 
total (CC in the program) the 
variables d and e are added. 
This value CC, is then sub- 
tracted from 3.44 (the sum of 
de and f) to produce the 
weighting value. These pro- 
cesses take place between 
lines 5010 and 5180. The ON 
GOTO statement at line 5020 
is used in order to miss out the 
parts of the routine which are 
not needed. For example, if 
the computer had three of a 
kind in its hand, the weighting 
processes attached to two 
pairs and one pair would be 
ignored. 

The variable B, which was 
earlier obtained from the 
evaluation routine, is modified 
by these processes to form a 
much more accurate picture of 
the computer's hand, for it to 

make its bet upon. The com- 
puter automatically takes into 
account whether the game 
being played is Wild or nor- 
mal Poker. If Wild Poker is 
being played, the routines 
between 5210 and 5230 take 
into account the presence of a 
deuce and adjust the weight- 
ing variable B accordingly. 

LINES 5250-5270 
In the event of an error occur- 
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ring, or if the Escape key is 
pressed, control passes to line 
5250, which issues an error 
message and the line in which 
the error occurred. The auto- 
repeat facility is re-enabled in 
line 5260, and the END state- 
ment is given, terminating 

execution of the program and 
returning control to the user. 

LINES 5280-5300 
This procedure produces 
a sound to indicate that a key 
has been pressed. 

LINES 5310-5430 
This procedure produces the 
musical accompaniment to 
the opening title page. The 
envelope in line 5330 controls 
the sounds, giving a ‘honky- 
tonk’ piano effect to the music. 
RESTORE 5440 (line 5340) 

instructs the computer that 
any following READ statement 
is to start reading the data 
from line 5440 onwards. Line 
5380 is designed such that on 
every sixth note played, the 
note is played ‘staccato’ an 
extra number of times. This is 
to impart a ‘jangle’ to the end 
of each bar. 

The tune continues to be 
played until the ‘Y’ or ‘N’ keys 
are pressed, at which time the 
procedure is ended. 

If the tune finishes, the com- 
puter waits for a few seconds. 
If neither the ‘Y’ or ‘'N’ key is 
pressed during this time, the 
tune is repeated. 

LINES 5440-5480 
These lines contain the data 

for the introductory music. 

ADJUSTMENTS 
Apart from the improvements 
to the graphics that I spoke of 
earlier, the only adjustment 
the use might wish to make is 
to the sensitivity of the com- 
puter's decision to fold. These 
adjustments would have to be 
made in line 990 (if a bet has 
just been made by the player) 
and to 750 and 760 for the 
occasions when the computer 
is to bet first. In the latter two 
lines, it would merely be 
necessary to adjust the figure 
following the statement 
RND(4)<. To make the com- 
puter more sensitive increase 

the number there, and vice- 
versa. 

The volume of the music 
can be adjusted by altering 
the thirteenth parameter of the 
envelope statement in line 

9330. 

47 



New-Sinclair QL 
There's no comparison chart,| 

The Sinclair QL is a new computer. Exclusive: new QDOS 
Not just a new Sinclair computer, ; 

| but a totally new sortofcomputer- Operating system 
nothing like it exists anywhere. = Nig competition! QDOS sets a new 

Its not just a bit better than this, standard in operating systems for the 
or a bit cheaper than that — its a 68000 family of processors, and may 
computer that’s very hard to compare well become the industry standard. 
with anything. Just check the features QDOS is a single-user, multi- 
below ~ and if you don't agree, take tasking, time-sliced system using 
up the challenge at the end of the Sinclair's new SuperBASIC as a 
advertisement. command language. 

If you do agree, there's only One of its most significant 
one course of action you can take... _ features is its very powerful multi- 
get yourself a Sinclair QL at the tasking capability — the ability to run 
earliest possible moment. several programs individually and 

- ; simultaneously. It can also display the 
The Sinclair QL has results simultaneously in different 
128K RAM. Big deal? portions of the screen. These are 
Savaralanies olen 428K RAN EGE features not normally available on 
more as ckandard The WhatMicro? computers costing less than £7,000. 

| table for December 1983 lists over ; 
i | 7 | 50 of them — but 40 of the 50 micros Eleven input/output ports 

| listed cost over £2,500! QL ROM Cartridge slot 
. | | The Sinclair QL offers you 128K 2 x Joystick ports 2x RS-232 

RAM for under £400, and an option : 
to expand to 640K. That's a lot of 
bytes to the pound! 

The Sinclair QL has Se ae 
a32-bitprocesso.  # = [[iolle= 
Who else? 
Under £2,700, nobody. Even the new 
generation of business computers, 
such as the IBM PC, are only now 
beginning to use 16-bit processors. . 

At prices like this, the Motorola New professional 
68000 family — widely regarded as keyboard 

Expansion slot 

Node: (pe UBS. the most powerful microprocessors 
Memeary Used: Sey available — will remain a luxury. The ae Bila is designed for fast 

s re. Yet with the Sinclair QL, the gach ret aged 
32-bit Motorola 68008 is available tis a tull-size QWE| 

keyboard, with 65 keys, including a 
space bar; left-and right-hand shift 
keys; five function keys; and four 
separate cursor-control keys — key 
action is positive and precise 

A membrane beneath the 
keyboard protects the machine from 
dust (and coffee!), and for users who 
find an angled keyboard more 
comfortable, the computer can be 
raised slightly at the back by small 

for less than £400. 

You canalso be sure that the QL 
will not become outdated. 32-bit 
architecture is future-proof. 

32-bit processor architecture, 128K 

RAM, and QDOS combine to give 
the QL the performance of a mini- 
computer for the price of a micro. 

@™) Sinclair, QL, QDOS, QLUB and ZX Microdrive 
are trade marks of Sinclair Research Ltd. 



ke De 
ecause there's no comparison! 

Advanced new friendly 
language — Sinclair 
SuperBASIC 
The new Sinclair SuperBASIC 
combines the familiarity of BASIC with 
a number of major developments 
which allow the QL’ full power to be 
exploited. 

Unlike conventional BASIC, its 
procedure facility allows code to be 
written in clearly-defined blocks; ex- 
tendability allows new procedures to 
be added which will work in exactly 
the same way as the command pro- 
cedures built into the ROM, and its 
constant execution speed means that 
SuperBASIC does not get slower as 
programs get larger. 

2 x Local area network 

TV (UHF) Monitor 

Microdrive extension slot 

Two 100K microdrives 
built in 
The Microdrives for the Sinclair QL 
are identical in principle to the 
popular and proven ZX Microdrives, 
but give increased capacity (at least 
100K bytes each) and a faster data- 
transfer rate. Typical access speed is 
3.5 seconds, and loading is at up to 
15K bytes per second. The Sinclair QL 
has two built-in Microdrives. If 
required, a further six units can be 
connected. 

Four blank cartridges are 
supplied with the machine. 

@™) Quill, Easel, Archive and Abacus 
are trade marks of Psion Ltd. 

Included — superb professional software 
The suite of four programs is written by Psion specially for the QL and 
incorporates many major developments. All programs use full colour, and 
data is transportable from one to another. (For example, figures can be 
transferred from spreadsheet to graphics for an instant visual presentation.) 

Word-processing 

Certain to set a new standard of 
excellence, QL Quill uses the power of 
the QL to show on the screen exactly 
what you key in, and to print out 
exactly what you see on the screen. 

A beginner can be using QL 
Quill for word-processing within 
minutes. 

QL Quill brings you all the 
facilities of a very advanced word- 
processing package. 

Spreadsheet 

Business graphics 

QL Easel is a high-resolution colour 
program so easy to use you probably 
won't refer to the manual! It handles 
anything from lines, shaded curves or 
histograms to overlapping or stacked 
bars or pie charts. QL Easel does not 
require you to format your display 
before entering data; it handles design 
and scaling automatically or under 
your control. Text can be added and 
altered as simply as data. 

Database management 
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QL Abacus makes simultaneous 
calculations and ‘what if’ model- 
construction easier than they've ever 
been. Sample applications are 
provided, including budget-planning 
and cash-flow analysis. QL Abacus 
allows you to refer to rows, columns 
and cells by names, not just letters 
and numbers.Function keys can be 
assigned to change a variable and 
carry out a complete ‘what if’ 
calculation with a single key-stroke. 

Send to: Sinclair Research Ltd, Computer Division, FREEPOST, Camberley, Surrey, GU15 3BR. 
| em 

Sinclair QL Computer 

Please tick the appropriate box- 
C1 enclose a cheque made payable to Sinclair Research Ltd for £ 

C) Please charge my Access/Barclaycard Trustcard Account No. 

Mr/Mrs/Miss 

QLUB membership (one year) 

Postage & packing (any order over £390) 

QL Archive is a very powerful filing 
system which sets new standards, using 
a language even simpler than BASIC. 
It combines ease of use for simple 
applications — such as card indices — 
with huge power as a multi-file data 
processor. 

An easy-to-use labelling facility 
means that you don't have to ask for 
your file by its full name — a few letters 
are enough. 

New - the Sinclair QLUB 
The QLUB is the QL Users Bureau. 
Membership is open to all QL owners. 
For an annual subscription of £35, 
QLUB members receive one free 
update to each of the four programs 
supplied with the QL, and six 
bi-monthly newsletters. Sinclair has 
also made exclusive arrangements 
for QLUB members to obtain soft- 
ware assistance on QL Quill, Abacus, 
Archive or Easel by writing to Psion. 

The Sinclair QL challenge 
If you're seriously considering any 
other computer, post the coupon for a 
blow-by-blow comparison. We'll take 
a published comparison chart for the 
machine you're considering (not one 
we've created ourselves) and give you 
the Sinclair QL figures, detail by detail. 

Take action today! 
To order by mail 
— complete the coupon and send 
it to the FREEPOST address below. 
For credit card holders it may be 
possible to extend your credit limit. 
Full details will be sent when we 
acknowledge your order. 

To order by telephone 
— phone Camberley (0276) 685311; 
— have your credit card (Access, 
Barclaycard, Trustcard) number ready. 
It may be possible to extend your 
existing credit limit. Please ask our 
telephone staff for more details. 
Please do not use this number for 
other enquiries. 

For more information 
Phone Camberley (0276) 686100, or 
use the coupon to get a QL brochure. 
Due to demand, delivery may take 
more than 28 days. Your order will be 
acknowledged immediately with an 
expected shipment date. Remember 
that Sinclair offers a 14-day money- 
back undertaking. 

Code Item Price £ Total £ 

6000 399.00 

6100 35.00 

6999 7.95 

Signature 

£ 
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( Please send me a chart comparing the Sinclair QL computer with a 

_] Please send me a Sinclair QL brochure 

| Address 

[ 
Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. 
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ANIROG SOFTWARE LTD. 
Trade Enquiries: 

29 WEST HILL DARTFORD KENT (0322) 92513/8 

Mail Order: 

8 HIGH STREET HORLEY SURREY 

24 HOUR CREDIT CARD SALES HORLEY (02934) 6083 
PAYMENT BY CHEQUE P.O. ACCESS/VISA 

50p POST & PACKAGING 

Fight your way to become 

The Master of the Skies 

travel through time to over- 

come the enemies of the 

past and future. Engage in 

dog fights with the squad- 

rons of world war one to 

the fighters of the year 2084. 

Five Screens of Breathtak- 

ing Scenic Graphics. 
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Andrew Howard 

Genie with a minimum of 16K memory which adds 13 
useful new general-purpose commands to BASIC, three of 

them encouraging structured programming. The program 
occupies just under 1.5K and loads into 6000-672E (hex). The 
extra portion of end code is for initialisation only. Upon running, it 
relocates itself to be below BASIC but above everything else — it 
can therefore be used with Level III, for example. When loading 
several programs, VGBAS1 should be the last program to be 
loaded and run. 

All of the new commands may be typed in as if they were 
normal BASIC statements. The 13 new commands are: 
@ REPEAT 
@ UNTIL 
@ PROC 
@ DEFPROC 
@ ENDPROC 
@ WHILE 
@ ENDWHILE 
@ JUMP 
@ | 
@ LINPUT 
@ CALL 
@ CANCEL 
@ EXEC 
The first seven are structured statements, but the next two are not. 

The two after that are general-purpose, and the final two are 
special commands. 

REPEAT-UNTIL 
This has the following structure: 

V GBAS] is a machine code program written for a Video 

REPEAT 
(Program section) 

UNTIL expression = true 

The program section is repeatedly executed until the expression 
in the UNTIL statement gives a TRUE (ie value of 1) value when 
evaluated. On completion of the loop, control is transferred to the 
next statement following UNTIL. 
Format of REPEAT: REPEAT 
Format of UNTIL: UNTIL expression 
Example programs are given in Fig. 1. 

Nested REPEAT-UNTILs are allowed, up to 10 levels. They 
work a little like FOR-NEXT loops: you cannot jump in or out 
without an error. Any attempt to attain an eleventh level of nesting 
will result in a “TOO MANY REPEATS” error. If an UNTIL is 
encountered that has not been initialised by a REPEAT then an 
"UNTIL WITHOUT REPEAT" error will occur. 

PROC, DEFPROC — ENDPROC 
The program structure of these commands looks like this: 

(program) 
PROC TILE 
(rest of program) 
DEEPROC-TENEE 
Subroutine “TITLE” 
ENDPROC 

This command works like GOSUB except that instead of line 

GENIE COMMAND 

SOFTWARE : Extra Genie BASIC words 

If you've got a 16K or larger Video Genie and you want to start writing 
programs in structured BASIC, you need VGBASI. It also contains some very 
useful routines that satisfy other needs. 

numbers, labels are specified — an obvious advantage. The 
subroutine or procedure is called by the PROC command 
followed by the procedure name. The BASIC program is then 
switched for a DEFPROC with the same name following it. When 
found, the program is executed from there onwards, until an 
ENDPROC is found, upon which control is returned to the 
statement following the PROC. Note that DEFPROC does 
nothing on its own — it is merely a subroutine-beginning ‘marker’. 

19 PRINT"PRESS ANY KEY TO CONTINUE": 
20 REPEAT: UNTIL INKEY$<>"" 
30 rots: - 

AS=INKEYS 

19 PRINT"FIND SUM OF NUMBERS": PRINT"TERMINATE WITH 
ZERO": T=@ 
28 REPEAT 

36 INPUT"ENTER NEXT NUMBER";N: T=T+N 

49 UNTIL N=@: PRINT"TOTAL =";T 

Fig. 1 , 

The DEFPROC at the beginning of the procedure must be the 
first item in a program line, otherwise it will not be found. Other 

statements may follow it, or start on new lines. | 
Format of PROC: PROC procedure name 
Format of DEFPROC: DEFPROC procedure name 
Format of ENDPROC: ENDPROC 
The procedure name includes every character up to a colon or 
the end of a line. Program examples are given in Figs. 2 and 3. 

As stated earlier, all VGBAS] commands may be typed in as 
normal BASIC commands with one exception: after THEN and 
ELSE a colon should precede the VGBAS1 command, as 
illustrated in the example of Fig. 3. This example also shows that 
leading blanks and control codes before the procedure name are 
ignored, ie: 
340 PROC DEMO 
will find 
2300 DEFEROCDEMO:=... 
as if it were 
340 PROCDEMO 

Spaces may also be inserted before the procedure name in the 
DEFPROC statement, just to improve readability. 

Nested PROC edure calls are allowed, up to 10 levels. Any 
attempt to exceed 10 levels will result in" TOO MANY 
PROCEDURES". If an ENDPROC is encountered that is not part of 
a subroutine, an” ENDPROC WITHOUT PROC” enor will result 

18 CLS: PRINT"ENTER A HEXADECIMAL NUMBER OF FOUR 
DIGITS": PRINT 
286 INPUT H$: PROCHEXDEC: PRINT"DECIMAL =";D: END 
50 DEFPROCHEXDEC: REM ** HEX TO DEC ‘CONVERSION 
6@ D=6: P=3: H=l: REPEAT: A=ASC(MIDS$(H$,H,1)): 
A=A-48: A=A+(7*(A>9) ) 
7@ D=D+(A*16*P): H=H+l: P=Pp-l: 
FUNCTION 
89 UNTIL P<@: ENDPROC 

Fig. 2 

REM ** IS POWER RAISE 

1@ CLS: REPEAT: PRINT"TYPE SOMETHING IN": INPUT SS 

26 IF S$<>"STOP" THEN: PROCINVERT: PRINT"REVERSED": 
PRINTRS 

38 PRINT: UNTIL SS="STOP" 

48 END 

5@ DEFPROCINVERT: RS="": FOR A=LEN(S$) TO 1 STEP -1l 
68 RS=RS+MIDS$(SS$,A,1): NEXT A: ENDPROC 

Fig. 3 
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DF 
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NOTEXC 

RO 

CyDLP 
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R5 
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HL 
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(the VGBAS] equivalent of “RETURN WITHOUT GOSUB" erroy). 
Finally, if the PROC statement cannot find the specified 
procedure name, an “UNDEFINED LABEL” error will result. 

WHILE — ENDWHILE 
This structure is of a more complex nature. Its basic structure is as 
follows: 

WHILE expression = true 
(execute program section) 
ENDWHILE 
(rest of program) 

While the expression, when evaluated, has a TRUE value (ie ifA 

is equal to 2, then the expression “A=2" is said to be TRUE), then 
the program section is executed. If the expression is FALSE, then 
the program section is skipped and control is transferred to the 
ENDWHILE statement. Note that ENDWHILE is like DEFPROC: it 
does nothing on its own and is‘merely an index. On a FALSE 
condition, the BASIC program is searched from the WHILE 
statement onwards for an ENDWHILE. If no ENDWHILE can be 
found after the WHILE, a”“NO ENDWHILE STATEMENT” error will 
occur. 
Format of WHILE: 
Format of ENDWHILE: 

WHILE expression 
END WHILE 

1@ CLS: PRINT"FIND SUM OF NUMBERS. PRECEDE HEX 
NUMBERS WITH 'S$', IE $41 (65 DECIMAL)": T=@: PRINT 
"TERMINATE WITH ZERO": REPEAT 
28 INPUT"NEXT NUMBER IS ";NS$ 
30 WHILE LEFTS (N$,1)="$" 
48 NS=RIGHTS (N$,LEN (N$)-1): N=8: P=LEN(N$)-1 
50 FOR A=l TO LEN(NS): B=ASC(MIDS (NS$,A,1))-48: 
B=B+ (7*(B>9) ) 
6@ N=N+(B*16°P): P=P-l: NEXT A: NS=STRS(N) 
706 ENDWHILE: T=T+VAL (NS): UNTIL VAL (NS) =9: 
STOTAL) =" =? 

PRINT 

Fig. 4 

Figure 4 gives an example of the use of these words. It should be * 
noted that a statement such as: 

300 WHILE (A=4 AND H=8) 
310 B(6)=0: B(A*K-1)=2/B(A*K-J): PROCALCOTHERS: A=@: 
H=6 
320 ENDWHILE: B(6)=B(6)+2: GOTO 258 

can be specified as: 

300 WHILE (A=4 AND H=8): B(6)=0: B(A*K-1)=B(A*K-J): 
PROCALCOTHERS: A=@: H=6 
320 ENDWHILE: B(6)=B(6)+2: GOTO 258 

The above illustrates only the basic capabilities of WHILE. More 
practical structures can be constructed using multiple WHILEs: 

WHILE expression = true 
(Execute program section) 
WHILE expression = true 
(Execute program section) 

Orner WHILE statements 

ENDWHILE 

This structure is exactly the same as the previous one 
but with one major improvement. If the expression in 
a WHILE statement evaluates to FALSE, then the 
program section following it is skipped. From that 
WHILE statement onwards, the BASIC program is 
searched for the next WHILE or ENDWHILE. That is, 
on a FALSE condition the WHILE statement searches 
for an ENDWHILE. If however, another WHILE is 
found instead of an ENDWHILE, the program from 
there onwards is executed. The format of the 
commands remains the same. Figure 5 gives an 
example. 

Again, upon a FALSE condition, ifno more WHILEs 

can be found and there is no ENDWHILE, a”NO 
ENDWHILE STATEMENT’ message will be given. 
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SOFTWARE : Extra Genie BASIC words 

190 CLS: INPUT"HOW MANY NUMBERS ";N: DIM NM(N): FOR 
A=1 TO N: PRINT"ENTER VALUE NUMBER ";A;: INPUT. NM(A): 
NEXT A: CLS 
110 PRINT"YOU HAVE FOUR COMMANDS:": PRINT: PRINT "A - 
CALCULATE MEAN": PRINT "S - CALCULATE SUM": PRINT"Q - 
CALCULATE SUM OF SQUARES": PRINT “E — END" 
129 PRINT: PRINT"YOU CAN SPECIFY STRINGS OF COMMANDS, 
FOR EXAMPLE AS OR QAE OR SIMPLY S": PRINT 
130 INPUT"ENTER COMMAND(S) ";CMS$: IF CMS="" THEN 130 
149 FOR A=1 TO LEN(CM$): CS=MID$(CM$,A,1): 
PROCCOMAND: NEXT A: RUN 
200 DEFPROCCOMMAND: REM ** COMMAND EXECUTION 
210 WHILE CS$="a" 
220 AM=0: FOR B=l TO N: AM=AM+NM(B): 
"ARITHMETIC MEAN =";AM/N 
236 WHILE CS$="s" 
249 SM=0: FOR B=l TO N: SM=SM+NM(B): NEXT B: PRINT 
"SUM =";SM 
250 WHILE CS$="Q" 
268 SQ=0: FOR B=l TO N: SQ=SQ+NM(B)*NM(B): NEXT B: 
PRINT"SUM OF SQUARES =";SQ 
270 WHILE C$="E" 
288 CLEAR 5@: END 
298 ENDWHILE: ENDPROC 

Fig. 5 

Actually, it would be better to change the RUN in 
line 140 of Fig. 5 to GOTO 130. 

As you may have worked out, nested WHILEs are 

not allowed. To overcome this, the WHILE structure 

becomes even more complex. The new statement 
formats are as follows (items in square brackets are 
optional): 
Format of WHILE: WHILE [(expression1),| expression 2 
Format of ENDWHILE: ENDWHILE [(expression 1)] 
The structure is: 

NEXT Bs: PRINT 

WHILE (expression 1), expression 2 = true 
(Execute program section) 
WHILE (expression 1), expression 2 = true 
(Execute inner program section) 
ENDWHILE (expression 1) 
ENDWHILE (expression |) 

This mode of the WHILE structure can be very powertul if used 
well. Note that the ‘normal’ WHILE structure can still be used 
(normal being the structure as shown in Fig. 5): this new, more 
complex mode is optional. 
When executed WHILE behaves as normal — upon a true 

condition the program section is executed as normal. However, 
upon a false condition, instead of searching for the next WHILE, 

the program is searched for the next WHILE with a matching 
value for expression |. That is, if a WHILE is found with a differing 
value of expression | than that of the WHILE currently being 
executed, then it will be passed by and the next WHILE will be 
searched for. If, instead of a WHILE, an ENDWHILE is encountered 
with a matching value for expression |, then control will be 
transferred here. As for WHILE, if an ENDWHILE with a differing 
value for expression | to that of the current WHILE is found, then it 
will be ignored. | 

The example above shows how this feature can be used in 
nesting WHILEs. As for DEFPROC, all ENDWHILEs and WHILEs 
must start on a new line: 

456 PRINT: AG=0: ENDWHILE 

is not allowed, but: 

456 PRINT: AG=O0 
457 ENDWHILE 

is allowed. An example of the new WHILE structure is given in 
Fig. 6. This is a rather silly example, but I couldn't think of 
anything else. 

It should be noted that: 
WHILE (expression 1), expression 2 
where expression | evaluates to zero is exactly the same as: 
WHILE expression 
That is, on FALSE, WHILE(O), expression 2 would find the next 

WHILE(O), expression 2 or for the next WHILE expression or the 
next ENDWHILE(O) or the next ENDWHILE. 4 
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C3321F 
88 

32C261 
3AA641 
2AAPAIL 
32C361 
22C461 
3EC3 
21E361 
32A641 
22A7A4l 
C39719 
El 

@2170 JP 
@218@ ERR NOP 
02190 ERREXT DEFS 
@22¢@@ ERROR LD 
02216 LD 
82220 LD 
@2238 R16 LD 
02246 R17 LD 
02258 LD 
@2268 R18 LD 
82270 LD 
G2282 LD 
2298 JP 
@230@ ERROR2 POP 
82318 R19 LD 
@2328 R2O LD 
02332 LD 
@2348 LD 
@235@ R21 LD 
G2362 ADD 
82378 LD 
02382 LD 
@239@ Ree LD 
2428 ADD 
@241@8 LD 
B2420 INC 
B2432 LD 
B2448 EX 
2452 LD 
B2460 CALL 
B2478 CALL 
B2482 JP 
02499 ERRTBL DEFW 
02580 DEFY 
62518 DEFW 
2520 DEFW 
82530 DEFW 
02548 DEFW 
92558 MANYRP DEFM 

82560 NOP 
825728 NOREP DEFM 

02588 NOP 
@259%8 NOLAB DEFM 

B2686 NOP 
@261@ MANYPC DEFM 

62628 NOP 
@2638 NOPRC DEFM 

1F32H 

3 
CERR)sA 

A» C41 A6H) 

HL», C41 A7H) 

CERREXT)sA 

CERREXT+1).HL 

As195 

HL» ERROR2 

C41A6H)2A 

C41 A7H)sHL 

1997H 

HL 

A» CERREXT) 

HLs CERRFXT+1 ) 

C41 A6H)2A 

C41 AVH)sHL 

A» CERR) 

AsA 

CoA 

Bs@ 

HL» ERRTBL-2 

NOENDW 
“TOO MANY REPEATS? 

“UNTIL WITHOUT REPEAT? 

“UNDEFINED LABEL? 

TOO MANY PROCEDURES? 

SENDPROC WITHOUT PROC? 

2883 

2AALAB 
TA 
328F63 
>> 
23 

B2648 
@2652 NOENDW 

2678 NEWRUN 

82738 NOTRUN 

92752 RUNEXT 
82760 RUN2 
G2778@ R23 
2788 R24 
2798 R42 
@2828 R43 
2818 RB 

G2848 CALL 

2922 EXP 

@297@ CALL2 

@3828 EXECFG 
638030 EXECST 
@3848 EXEC 

@3888 R63 
23898 R64 

@3378 DEFLAB 

@3480 FNDCMD 
@341@ FINDLB 

@3478 R31 
3488 JPLOOP 

NOP 
DEFM “NO ENDWHILE STATEMENTG 

CSP)sHL 

AsH 

I1BH 

NZ,NOTRUN 

AsL 

8FH 

(SP),HL 

Z,RUN2 

4) 

HL 

HLs,REPTBL 

CREPPNT),HL 

HL», PRCTBL 

€PRCPNT).HL 

CANC3 

10H 

HL, 1D1EH 

CSP),HL 

DE 

S)% 

Aol 
CEXECFG)sA 

CEXECST)sHL 

Zs1997H 
HLs C(48A7H) 

HL, BC 

CHL)»s3AH 

HL 

CHL)» 88H 

1D1 EH 
BC »3A3AH 
1 FQBH 
1 D1 EH 

HL 
16H 
Cal 
BsH 
HL» C4AGA4H) 
AsD 
CFNDCMD)sA 
As CHL) 
HL 



18 CLS: PRINT"ENTER A TYPE OF ANIMAL": PRINT"MAKE IT 
A CAT, DOG, OR MOUSE“: REPEAT: INPUT"ANIMAL ";AS$: 
UNTIL AS$="CAT" OR AS$="DOG" OR AS="MOUSE" 
286 INPUT"ENTER THE NAME OF A FOOD FOR THIS ANIMAL "; 
FS 
36 REM ** FS SHOULD BE "STOP" TO STOP THE PROGRAM 
46 WHILE FS<>"STOP" 
5@ PROC PRINTDETAILS: 
66 ENDWHILE: END 

PROCDELAY: RUN 

198 DEFPROC DELAY: REM ** PROCEDURES 
118 FOR A=1 TO 1609: NEXT A: ENDPROC 

208 DEFPROC PRINTDETAILS 

218 WHILE (1) ,AS="DOG" 

228 PRINT"A DOG IS MAN'S BEST FRIEND" 

230 WHILE (2),FS="MEAT" 

248 PRINT“DOESN'T YOUR DOG DESERVE MEAT?" 

258 ENDWHILE (2): PRINT"DOGS BARK LOUDLY" 
268 WHILE (1) ,A$="MOUSE" 
2786 PRINT"SOME PEOPLE ARE SCARED OF MICE" 

288 PRINT"BUT CATS AREN'T" 

299 WHILE(1),AS="CAT" 
398 PRINT"CATS ARE WIDELY LOVED AS PETS": PRINT" THOUGH 

NOT BY CT'S EDITOR": PRINT"DO YOU LIKE CATS "; 
310 REPEAT: REPEAT: C$=""; INPUT CS: UNTIL CS<>"":3 

CS#LEFTS (CS,1)¢ UNTIL .cCS="v* OR CS="N"* 

320 WHILE (2) ,F$="FISH" 
33@ WHILE (3) ,C$="yY" 

346 PRINT"YOUR CAT LIKES FISH. YOU LIKE YOUR CAT." 

350 PRINT"DO YOU LIKE FISH?" 

360 ENDWHILE (3): PRINT" FISH SWIM ..." 

370 WHILE (2),F$="DOG FOOD" 
388 PRINT"STRANGE CAT! DOES IT BARK ??" 

398 ENDWHILE(2): PRINT"FISH HATE CATS." 
489 ENDWHILE(1): ENDPROC 

Fig. 6 

In the listing of Fig. 6, ordinary numbers (constants) were used 
for expression |. Variables may also be used, hence the notation 
‘expression |’: 

560 WHILE (A*B+ (INT (SIN (.75+BtJ)/.05)+.6+PZ(J)), 

expression 2 

235 WHILE (PEEK (32745)),expression 2 

65 WHILE(A),expression 2 

and so on. The result of any expression | will be converted to 
integer form and must be between O and 255 inclusive. 

But the really powerful feature of the VGBAS1 WHILE structure 
is the ability to change the program structure by changing the 
result of expression 1. For example, if in line 290 of Fig. 6, instead 
of WHILE(1), A$="CAT"’, there was WHILE(), A$="CAT", and 
the variable J had been set to 1 at line 10, for example, then 
changing J to 2 would change the whole structure of the 
PRINTDETAILS procedure. That is, if] was 2, then upon a false 
condition in line 260, line 290 would be passed by because it 
had a different value for expression 1. This example is only a 
simple one — used properly, WHILE can provide very complex 
programs. 

1@ REM ** INITIALISE VARIABLES 
20 sso 

76 JUMPTITLES: REM ** GO AND DO TITLE AND START 
PROGRAM 

‘ - REST OF PROGRAM ... 

969 ITITLES: CLS: PES 

INPUT"TYPE ANY NUMBER ";N 1990 ! LOOP: CLS: 
1882 WHILE N=1 
1994 PRINT" NUMBER ONE": PROC SUBONE 
18806 WHILE N=2 
1988 PRINT"NUMBER TWO": PROC SUBTWO 

e « OTHER WHILES 2 oem 

1978 REM ** LOOP AROUND AND GET ANOTHER NUMBER 
1888 FOR A=1 TO 1968: NEXT A: JUMPLOOP 

Fig. 7 

SOFTWARE : Extra Genie BASIC words 

JUMP, ! 
This command is a new form of GOTO, in that no line numbers 
have to be specified: 

Format of JUMP: 

Format of! : 
JUMP label 
| label 

The ! command is like DEFPROC: it marks the start of a section of 
program. It must be at the start of a program line. The jump 
command transfers control to the ! with a matching label to that of 
the JUMP. The label does not include leading blanks and control 
codes, but does include every character from there onwards to 
the next colon or end of the line. Figure 7 shows some examples 
of JUMP. 

If the JUMP label cannot be found within the program, then 
“UNDEFINED LABEL” will result. Note that the following are not 
allowed: 

560 PROCGETKEY: .. . rest of program 
766 !GETKEY: . . . rest of program 

and 

2158 DEFPROCPRINTTITLE: .. . 
3006 JUMP PRINTTITLE 

LINPUT 
This command allows a string literal to be input, including 
commas. The format is: 
LINPUT ["“message”;] string variable 
where the items in square brackets are optional. This command is 
exactly the same as an ordinary input except that no ? prompt is 
printed, commas and colons are allowed, and it can only be 
used with string variables. Figure 8 contains two examples: in the 
first case, when the program is RUN, CM$ will contain the whole 
string typed, including commas and colons. The second program 
is followed by a sample run. 

PRINT" ENTER COMMAND": PRINT 
CMS$=""; REPEAT: LINPUT .CMS: 

16 CLS: 
28 PRINT“READY": 
CMS <> wi 

rest of program... 

UNTIL 

18 CLS: PRINT"PRESONAL DETAILS": PRINT 
26 LINPUT"ENTER YOUR NAME AND TELEPHONE NUMBER";PDS$ 
38 PRINT: PRINT PDS 

PERSONAL DETAILS 

ENTER YOUR NAME AND TELEPHONE NUMBER: FRED BLOGGS, 
$1-636-7834 

FRED BLOGGS, 691-636-7834 

Fig. 8 

CALL 
This command has two formats: 
CALL expression 
CALL $absolute address 
It is used to transfer control to a machine code routine. On entry 
to this routine, the HL register pair will contain the address of the 
next byte of the BASIC program to be executed. A RETum 
instruction will retum control to BASIC at the point left off. 

In the CALL expression format, expression must be supplied 
as fora POKE or PEEK. That is, to call a machine code subroutine 

at 28672 (‘7000 hex) would require CALL 28672, a CALL to 
32767 would require CALL 32767, and so on. However, to call 
32768 would require CALL—32768, 61440 would require CALL 
—4096, and so on. Therefore expression must be supplied as an 
integer, that is if the address is greater than 32767 then subtract 
65536. Expression can be any expression, and therefore the 
CALL command can be flexible. For example, a menu program 
in BASIC that executes the appropriate machine code subroutine 
according to the user's option is given in Fig. 9. 

The CALL dollar sign format is not as flexible. It is absolute, ie 
the address is not evaluated — it is merely converted to binary. 
That means that variables cannot be used. However, it is > 
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C31EID 

Dbd23 
DD22AG63 
El 
ED53A246 

83588 
03518 
83520 
23536 
B35408 
83558 
03568 
83570 
03580 
83590 
83688 
83618 
83620 
83638 
@3648 
3650 
83668 
3676 
83682 
23698 
83788 
237108 
837208 
83736 
B3748 
83756 
037608 
O37TH 
8378 
83796 
83888 
63818 
O38208 
83830 
3848 
83858 
83868 
B387B 
83882 
83896 
83988 
63916 
839208 
83938 
63946 
839508 
83968 
83978 
63989 
839968 
GAGS 
G4B1B 
CAG26 
BAB3B 
BAGBAG 
G4858 
B4866 
BAGBTOG 
B4686 
BABOG 
G4188 
G4116 
B4128 
64130 
B4146 
84156 
4166 

B4A17O 
04180 
G4196 
G4206 
B4216 
G4226 
84238 
G4240 
84258 
BA26B 
B427B 
4286 
G4296 
BG4388 
G431@ 
BA326 
G4338 
G43 4G 
G4356 
G43 68 
BA37B 
B4380 
G4398 
B44GB 
BA441B 
4428 
G4430 
B444B 
B4450 
G4468 
G449D 
B4480 
B4490 
G4520 
G4518 
@4528 
B4538 
BA54B 
B4558 
G4560 
B4590 
G4582 
84596 
BA6BB 
G4610 
B4620 
4636 
B46408 
4650 

R32 

NOLBMT 

NOLABL 
R25 
LABEL 

R34 

PRC DEF 
LABEL2 

CPLABL 

LABMTC 

LBMTC! 

LBMTC2 

JUMP 
R39 

MSPROC 

TSTPRC 

TSTLP 

TSTLPM 

DEF 
R33 

DEFEXT 
DEFPRC 
R44 
PRCPNT 
PRCTBL 
PROC 
RS6 

R36 
R37 

R38 
PROC2 
R4G 

R4l 

CHL) 

ZsNOLABL 

HL 

HL 

Ey, CHL) 

HL 

Ds CHL) 

18H 

BC 

BsA 

A» CFNDCMD) 

B 

BC 

Zs LABEL 

HL 

Ds CHL) 

HL 

Es CHL) 

CHL) 

ZsLBMTC}1 
3AH 
NZ,CPLABL 
As (BC) 

A 
Z»LBMTC2 

3AH 
NZ,CPLABL 
AF 
AF 
(SP)sHL 

Ds %t? 
FINDLB 
(48A2H).DE 
1D1 EH 
“PROC? 

DE»s MS PROC 
Bs4 
As (DE) 

CHL) 
Zs TSTLPM 

HL 
TSTPRC 

HL 

DE 
HLs (PRCPNT) 
DEs PROC 
18H 
NZ, PROC2 

IX, CPRCPNT ) 
C1X48)5C 

IX 

C€IX48)2B 
IX 
HL» C48A2H) 
CIX4#O)sL 
IX 
CIX4#G)sH 

IX 
€PRCPNT)»s IX 

HL 
€4GA2H)» DE 

6486 
6499 
640A 
648B 
648D 
6412 
6411 
6413 
6414 
6417 
6418 
641B 
641E 
641F 
6422 
6423 
6426 
6427 
6428 
6429 

C3IEID 
2B 

CD3%23 
CDg52B 
C2B207 

END 

R65 

R66 

R67 

ENDNRM 

MSWHIL 

ENDCMD 
R48 

RS1 
RS2 

RS 
ENDPRC 
R53 

R68 

END@HL 
R54 

R55 

R72 
WHLNO 
TSTUNO 

WHILE 
R74 
R75 

R73 

WHILE2 

SRCHYL 

SKPEND 

R62 

R77? 

R76 

R78 

NOWLNO 

16H 
NZs ENDCMD 
As CEXECFG ) 
A 
Zs ENDNRM 
A 
CEXECFG)sA 
HL 
HL», CEXECST) 
1D1 EH 
HL 
HLs1D1 EH 
CSP)sHL 
1DAFH 
“WHILE% 

HL 

TSTPRC 

NC» ENDWHL 

(SP).sHL 

HL» ¢(PRCPNT) 

DE» PRCTBL 
18H 

NZ» ENDPRC 

As CHL) 
CABAQHILZA 
HL 
As CHL) 
CAGA3SHI 2A 
DEsHL 
IDIEH 
HL 
DEs MSWHIL 
Bs5 
TSTPRC+5 
NCs1997H 
DEFLAB 

CWHLNO)DZA 
TSTWNO 
NZ,WHILE2 
CWHLNOD SA 

1FOTH 

88H 

NZs»SKPEND 

10H 

DEsMSWHIL 

B,5 

TSTPRC+5 

NCsNOWHIL 

A» CWHLNO) 

A 

ZsNOWLNO 

TSTYNO 

NZ, NOWHIL 

As CWHLNO) 

E 

NZ»NOWHIL 



19 DIM MS(5): FOR A=1 TO 5: READ MS(A): NEXT A: REM 
** READ M/C SUBROUTINE ADDRESSES 
28 DATA 28672,29254,29998 , 39327, 30609 
36 !MENU: CLS: PRINT," MASTER MENU": PRINT 
AQ PRINT,“ (1) ww en su 
38 PRINT" 12)" sieve 
6G PRINT," 2) 38-4 
TS PRINT se” C4). «1205 
89 PRINT,"(5) . 
98 PRINT,"(6) EXIT PROGRAM": PRINT 
196 UU=0: REPEAT: PRINT," YOUR OPTION ";: INPUT 
UU: UNTIL UU>@ AND UU<7 AND UU=INT (UU) 
118 WHILE UU<6 
128 CALL MS(UU): FOR A=1 TO 19000: NEXT A: JUMPMENU 
138 ENDWHILE: END 

Fig. 9 

available because addresses do not have to be specified in 
‘integer form, so61440 can be specified as CALL$61440. 

The CALL command can be used to add new commands to 
BASIC, as in the program of Fig. 10 which adds a BEEP 
command. This routine is executed by: 

CALL 32512, duration, pitch or 
CALL $32512, duration, pitch 
where duration and pitch must be less than 256. Examples are: 

359 DEFPROCERROR: REM ** ERROR ROUTINE 
366 PRINT" INPUT ERROR": CALL 32512,50,5@0: REM ** 
SIGNAL ERROR 
378 ENDPROC 

CANCEL 
Cancel is a general'abort’ command and is used to abandon 
various operations. 

Format: CANCEL expression 
Expression, when evaluated, must result in one of four values: 
Result of Action taken 
expression 
0 Cancel current REPEAT- UNTIL loop 
] Cancel current PROC call 
eu Cancel current GOSUB 
3 Cancel EXEC mode 
IF a CANCEL2 is specified, that will cancel the RETURN address, 
so that a future RETURN will produce an RG error. That is, the 
outcome of a CANCEL 2 would be as if the calling program 
GOTOed instead of GOSUBed. 

The same applies to CANCEL 1. It will cancel the ENDPROC 
_address so any future ENDPROC will produce an “ENDPROC 
WITHOUT PROC” enor. 

;check for comma 

; 

;evaluate duration 

7B = duration 

; 

;check for comma 

; 

;evaluate pitch 

7 
7C = pitch 

;first half of sound 
; blip 
7B = pitch 

’ 

swait abit 
second half of blip 

(ZSSvieR- ‘2 
7F1BH : 

BC ; 
7FGEH ;loop until dur 

;return to BASIC 

2B02H ;evaluate expression 
Z z;return if result OK 
$7B2H ;overflow if result>255 

COMPUTING TODAY APRIL 1984 

SOFTWARE: Extra Genie BASIC words 

If a program jumps out of a REPEAT-UNTIL loop, CANCELO 
will cancel the incomplete loop. CANCEL3 will abort EXEC mode 
(explained later). 

If expression, when evaluated, results in a value less than zero 
or greater than three, a syntax error will occor. 

EXEC 
The EXEC command is a new type of command and is used to 
execute a string, just as if it was a line of BASIC. 
Format: EXEC (string expression) 
The string is tokenised and an END command is placed on the 
end. The tokenised string is then executed by the BASIC 
interpreter. When the END command is encountered, control is 
returned to the statement following the EXEC command. Note 
that nested EXECs are not allowed. 
When EXEC is executed, EXEC mode comes into force. The 

END command exits EXEC mode. It is possible for the string to 
contain statements which transfer control to the areas of the 
program. This is perfectly okay, but must be used with care. If this 
feature is used, then END will retum control to the statement 

19 CLEAR 1600: READ NC: DIM SCS$(NC): FOR A=1 TO NC: 
READ SCS$(A): NEXT A 
28 REM ** ARRAY SC$ CONTAINS ALL COMMANDS 
38 DATA 5,SAVE,LOAD,VERIFY,PRINT,EDIT 
48 CLS: PRINT"WORD PROCESSOR": PRINT"COMMAND MODE": 
PRINT 
5@ PRINT"COMMAND ?": CM$="":; REPEAT: LINPUT"*";CMS: 
UNTIL CM$<>"" 
69 REM ** TEST FOR COMMAND AND EXECUTE APPROPRIATE 
PROCEDURE 
76 A=1: REPEAT 
86 WHILE CM$=SC$(A): CANCEL@: EXEC("PROC"+SC$(A)): 
GOTO 56 
998 ENDWHILE: A=A+l: UNTIL A=6: GOTO 48 

18@ REM ** PROCEDURES 

11@ DEFPROCLOAD: .. . load routine 
2@@ DEFPROCSAVE: .. . save routine 

- rest of procedures... 

Fig. 11 

following the EXEC command. This is where CANCELS3 is useful. 
If via EXEC, control is transferred to another area of the program, 
then CANCEL3 will cancel EXEC mode, and the END command 
will act as normal, ending the program. 

The EXEC command must be used with care. The only 
restriction is that INPUT and LINPUT cannot be used without some 
kind of error resulting, and EXEC cannot be used in FOR-NEXT 
loops. Examples of EXEC are given in Fig. 11. 

The EXEC command can also be used to evaluate 
expressions, for example: 

AS="A=B*A+C+. 76+INT (COS (A) *.75*SIN(B)+(C/A+A)) ": 
EXEC (AS) 

The program in Fig. 11 shows that EXEC can be a very useful 
command. However, it also shows that care must be taken when 

using procedure names and labels. It should work okay when the 
user types VERIFY, PRINT or EDIT. However, if either SAVE or 
LOAD is typed, the machine will respond with a syntax error in 
line 80. This is because the string to be executed is either 
PROCSAVE or PROCLOAD. Note that PROC SAVE and PROC 
LOAD work. Why? -Because there is a hidden (embedded) 
command in the original examples — CSAVE and CLOAD. To 
overcome this, change line 80 to: 

88 WHILE CMS$=SC$(A): CANCEL@: EXEC("“PROC "+SC$(A)): 
GOTO 5¢@ 

The DEFPROCs in lines 110 and 200 will also have to be 

changed: 

118 DEFPROC LOAD: 

288 DEFPROC SAVE: 

The program should now work fully. If you are thinking “Well, he 
probably typed out the program, then typed it into his computer 
and found it didn't work. So he had to add a bit to his instructions” 
— you're right!! 

That concludes the instructions for VGBAS1. 
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64D5 56 65812 LD Ds CHL) 6583 DD21B765 66262 LD IX, DFST 
64D6 EDS3A240 85822 LD (4GA2H)»s DF 6587 FD217366 26270 LD IY, ADDR 
640A 23 @583e INC HL 658B ES 86280 RELOC PUSH HL 
64DB CD5883 @5840 CALL 358H 658C DDS5EG2 e629¢2 LD Fs (1X+f) 
64DE B7 e585 OR A 658F DD569! 26320 LD Ds (1X41) 
64DF C4AG1D 25862 CALL NZs1DAGH 6592 19 06312 ADD HL» DE 
64E2 22E640 @5870 LD (4GE6H)sHL 6593 FDSEG@ 06320 LD Es C1Y+0) 
64E5 ED?3E840 85880 LD (AGE8H).SP 6596 FD56@1 06330 LD Ds C(1Y4+1) 
64E9 2B 25892 DEC HL 6599 EB 06340 EX DFE, HL 
64EA C35A1D 25980 JP 1DS5AH 659A 73 06350 LD CHL)LE 
64ED EF! @591@ NOWHIL POP HL 659B 23 26360 INC HL 
64EE El @592e8 POP HL 659C 72 06370 LD CHL).sD 
64EF 5E @5932 LD Fs CHL) 659D FD23 06389 INC IY 
64FEG 23 O5940 INC HL 659F FD23 26398 INC 1Y 
64F1 56 @5950 LD Ds CHL) 65Al1 DD23 26480 INC IX 
64F2 EB 25962 EX DE.HL 65A3 DD23 26418 INC 1X 
64F3 18AD O597G JR SRCHYL 65A5 El 06420 PoP HL 
64F5 06 25988 NOP ‘ ee 65A6 1GE3 06430 DJNZ RELOC 
64F6 56 @5998 TITLE DEFM tVGBAS! VIDFO GENIF LEVFL 2 INTERP 65A8 Dl 26448 POP DE 
RETER EXTENSION 1% 65A9 210860 @6458 LD HL, TEST 
64F) 47 65AC @1F6@4 26460 LD BC. TITLE-680@H 

64F8 42 65AF EDBO 26470 LDIR 
64F9 41 65B!1 CDADIB 26480 CALL 1B4DH 
64FA 53 65B4 C37220 06490 JP 2H 
64FB 31 65B7 8002 @6522 DEST DEFW ) 
64FC 20 65B9 4F@O 06510 DEFW CMDTBL=-62@8@H 
64FD 56 65BB 2800 26520 DEFW NXTCMD-680GH 
64FE 49 65BD 3Ba0 26538 DEFW FOUND-680@H 
64FF 44 65BF TAG@ 06540 DEFW ADDRS-6@@@0H 
6500 45 65C!1 BAG 26550 DEFW REPEAT-680GH 
6501 4AF 65C3 5D@1 06560 DEFW UNTIL-6880H 
6502 20 65C5 3F01 06572 DEFW CANC EL-6908H 
65093 47? 65C? ADG2 26582 DEFW CALL-6000H 
6584 45 65C9 8683 86596 DEFY DEFLAB-6@@@H 
6505 4E 65CB 6F@3 06688 DEFY JUMP-6888H 
6586 49 65CD 9808 06619 DEFY REPPN TM68@GH 
6507 45 65CF BAGG 26622 DEFW REPEAT-600@6H 
6588 2a 65D1 C681 06630 DEFW FRROR-6000H 
6589 AC 65D3 9886 06642 DEFW REPPNTM60@GH 
658A 45 65D5 9606 26658 DEFW REPPNTM60@0H 
65@B 56 6S5D3 9802 06660 DEFW REPPNTM6@6@GH 
658C 45 65D9 9290 06670 DEFW REPTBL-600@0H 
658D AC 65DB 9800 26680 DEFY REPPNTM60GGH 
658E 2e 65DD 9900 266908 DEFW REPPNTM600GH 
65@F 32 65DF 9202 26708 DEFW REPTBL-6808H 
6518 20 65E1 Cé6G1 C6712 DEFW ERROR-680¢H 
6511 49 65E3 9880 06720 DEFW REPPNTM6@Q@GH 
6512 4E 65E5 C2e1 06730 DEFY ERR-6220H 
6513 54 65E7 C301 06740 DEFW ERREXT-6020H 
6514 45 65E9 C4@1 06750 DEFY ERREXT-5FFFH 
6515 52 65EB E301 Z6V62 DEFW ERROR2-6000H 
6516 5a 6SED C361 06778 DEFY ERR EXTM6008H 
6517 52 65EF C401 06780 DEFW ERR EXTMSFFFH 
6518 45 65F1 C201 B6790 DEFW ERR -6090H 
6519 54 65F3 2802 26820 DEFW ERRTBL-6002H 
651A 45 65F5 1602 06810 DEFY MANYRP-628GH 
651B 52 65F? 2702 86820 DEFW NOREP-6@0@H 
651C 20 65F9 3082 268230 DEFW NOLAB-6880H 
651D 45 65FB 8Bg2 26842 DEFY NEWRUN-6090H 
651E 58 65FD 9200 26850 DEFW REPTBL-6000H 
651F 54 65FF 9600 26860 DEFW REPPNT-6006H 
6528 45 6621 F6G4 26870 DEFW TITLE-6006H 
6521 AE 6683 F884 2688 DEFW TITLE-5FFEH 
6522 53 6625 C601 26890 DEFW FRROR-6002H 
6523 49 6687 CAG3 06988 DEFY PROC -6208H 
6524 4F 6689 9883 2691 DEFW DEF-6800H 
6525 AE 668B OFG3 06928 DEFY FNDCMD-6808H 
6526 26 668D OFG3 26938 DEFW FNDCMD-6080H 
6527 31 662F 7FG3 B6946 DEFW TSTPRC-6006H 
6528 8D 06822 DEFB 13 6611 #FG3 26958 DEFY TSTPRC-6006H 
6529 42 86012 DEFM “BY ANDREW HOWARD 25/@2v83? 6613 AGa3 06968 DEFW PRCPNTM600GH 
652A 59 6615 CAG3 06978 DEFW PROC -6800H 
652B 206 6617 CéG1 26980 DEFW ERROR-6880H 
652C 41 6619 4Ce2 26992 DEFW MANYPC -6008H 
652D 4E 661B 1683 07082 DEFW FINDLB-69@0H 
652E 44 661D AGB3 O7818 DEFY PRCPNT-6820H 
652F 52 661F AGG3 27026 DEFW PRCPNT-68988H 
6538 45 6621 A283 87830 DEFW PRCTBL-69000H 
6531 57 6623 AGB3 G124B DEFW PRCPNT-68080H 
6532 20 6625 86083 07058 DEFY DEFLAB-6000H 
6533 48 662% AGG3 07860 DEFY PRCPNTM6GQGH 
6534 AF 6629 A203 87078 DEFY PRCTBL-6020H 
6535 57 662B AGB3 O728e DEFY PRCPNT-6@80GH 
6536 41 662D 8984 07298 DEFY END-6008H 
6537 52 662F 7FG3 07108 DEFW TSTPRC-6800H 
6538 44 6631 C61 @71108 DEFW EFRROR-620@H 
6539 26 6633 6002 O7120 DEFW NOPRC-6880H 
653A 32 6635 AGG3 07132 DEFW PRCPNTM600GH 
653B 35 6637 A283 27140 DEFW PRCTBL-6206H 
653C 2F 6639 AGG3 07150 DEFW PRCPNT-6000H 
653D 32 663B 2604 07168 DEFY MSWHIL-6980@6H 
653E 32 663D YBG3 BI170 DEFY MS PROC -6800H 
653F 2F 663F 8483 07188 DEFW TSTPRC-SFFBH 
6542 38 6641 1883 07198 DEFW FINDLB-6020H 
6541 33 6643 1E@1 072968 DEFY TEMP-6800H 
6542 @Da0 06020 DEFY 13 6645 1EG@1 07210 DEFW TEMP-6200H 
6544 CDC9O!1 6038 INIT CALL 1C9H 6647 8504 @7220 DEFW WHILE-6890H 
6549 21 F664 06042 LD HL, TITLE 6649 CFG2 07230 DEFY EXEC -6008H 
654A CD752B @605¢ CALL 2Bg 5H 664B 7502 O7I240 DEFW NOENDW-6020H 
654D 3A0349 26060 LD As (4003H) 664D 2604 @72528 DEFY MSWHIL-6000H 
6558 2AG44g 06078 LD HLs (4894H) 664F 8483 87266 DEFW TSTPRC-SFFBH 
6553 322F6o C688 LD CVECTORI»A 6651 CC@2 7278 DEFW EXEC FG -6000H 
6556 223662 06892 LD (VECTOR+1>,HL 6653 CDg2 @7280 DEFW EXECS TM6@0@H 
6559 3ABB41 26182 LD A» (41 BBH) 6655 CCcee 87298 DEFW EXEC FG-600@H 
655C 2ABC41 06112 LD HL, (41 BCH) 6657 CCG@2 073008 DEFW EXECFG-6@000H 
655F 329762 06120 LD CRUNEXT) 2A 6659 CD@2 87316 DEFW EXECS T-6800H 
6562 229862 06132 LD CRUNEXT#41 HL 665B Aga3 7326 DEFW PRCPNTM68@@H 

6565 3A5B41 66140 LD As (41 5BH) 665D CC¢2 87330 DEFW EXECFG-6000H 
6568 2A5C41 26158 LD HLs (41 5CH) 66S5F 5891 C7348 DEFW CANC3-6800H 
656B 329963 06162 LD (DEFEXT#.A 6661 9AG1 27350 DEFY LINPUTM66@GH 
656E 229A63 86172 LD (DEFEXTv1 ).HL 6663 EC8O 73608 DEFW CANC9-6800H 
6571 3EC3 06188 LD As195 6665 8683 C7370 DEFW DEFLAB-600@0H 
6573 3203406 06192 LD CABG3H)0A 6667 6CO4 O7380 DEFW WHLNO-6200H 
6576 32BB41 06282 LD (41BBH)sA 6669 6CO4 87390 DEFW WHLNO-60080H 
6579 325B41 06210 LD (41 5BH)sA 666B 6DG4 OP4B0 DEFW TSTWNO-600GH 
657C 2AA4L4O 06220 LD HLs C48A4H) 666D 6D04 O7T416 DEFW TSTWNO-6000H 
657F 2B 06236 DEC HL 666F 6C84 @7 420 DEFW WHLNO-6000H 
6588 ES5 06240 PUSH HL 6671 6CG4 07430 DEFW WHLNO-62@@0H 
6581 @65E 86258 LD B94 6673 G440 @7449 ADDR DEFW 4804H 

CS a ST LE ET, ET ee et eo a Se ESOS a Se Se ES Se eee 
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HOW THE PROGRAM WORKS 
Most of the program is self-explanatory. I shall therefore restrict 
my description to the more obscure points. 

Initialisation program (INIT), lines 6030 to 6490. This 
program firstly sets all the vectors for the extension routines. 
Lines 6220 to 6490 then relocate the main program to below 
BASIC but above anything else. BASIC is moved up by resetting 
the pointer to the start of the BASIC program area (40A4H) and 
calling the NEW routine (at 1B4DH). Control is then returned to 
the READY message (JP 72H). The large data tables following are 
used in changing all the absolute addresses in the main program, 
according to the program's new address location. 

Test for VBBAS1 command routine (TEST) lines 20 to 
560. This routine is an extension to the RST 10H routine. The 
Execution Driver (ED) program in ROM which executes a line of 
BASIC performs RST 10H. The ED is located at 1DS5AH. Upon 
execution of RST 10H control is transferred to TEST. Lines 20 to 90 
make sure that execution mode is progress. If not, then control is 
transferred to the real RST 10H routine at 1D78H. 

Through the use of tables lines 100 to 410 check that the next 
item to be executed is a VGBAS1] command. If not, then control is 

returned to the ED via 1D78H. 
REPEAT routine (REPEAT), lines 910 to 1110. This 

routine is straightforward. It uses an intemal buffer (REPTBL) of 40 
bytes to hold the current address and the line number of the loop 
start. On entry to all VGBAS1 routines, HL contains the current 
address (ie the next byte address, in the BASIC program). 
REPPNT is an index into this table. 

CANCEL routines (CANCEL, CANCO0, CANC1, CANC2 
and CANC3), lines 1120 to 1700. The CANCEL routine calls 
the ROM subroutine at 2BO2H. This evaluates the expression, 
converts the result to integer and puts it in the DE register pair 
(D=high byte, E=low byte). Lines 1560 to 1640 then execute the 
appropriate CANC routine. 

It should be noted that the ‘R’ labels, for example R61 in line 
1430, are used by the INIT program for relocating the main 
program. 
UNTIL routine (UNTIL), lines 1710 to 1960. Lines 1710 to 

1780 check that there is a REPEAT-UNTIL loop in progress — 
error if not. The call to 2337H evaluates the expression and the 
call to O994H tests for TRUE/FALSE condition. Since true=1, or 
non-zero, and false=O, zero, then line 1840 takes care of the loop. 
LINPUT routine (LINPUT), lines 1970 to 2170. The first 

three lines set return address for the LET routine. The call to 
2828H checks for illegal direct while 21 CDH prints the message if 
one is supplied. The routine at 260DH gets the address of the 
variable into DE and OAF4H checks that the variable is a string 
variable (TM error if not). Lines 2050 and 2100 then receive the 
input — 361H receives a line of input from the keyboard, and sets 
the carry (C) flag if Break was pressed. Line 2100 calls the STOP/ 
END routine if this is the case. Lines 2110 to 21770 then register the 
input — 2868H builds a literal string pool entry and 1F32 is the 
LET routine. 
ERROR routine (ERROR), lines 2180 to 2660. On entry to 

this routine, the A register contains the error number (1 to6). The 
routine then executes the ROM error routine by performing a 
syntax error. However, the ?SN error is not actually printed 
because lines 2220 to 2280 set a vector, so that just before the 
error is printed, control is returned to the VGBAS]1 error routine, 
ERROR2. Lines 2310 to 2340 reset the vector. 

Table reset routine (NEWRUN), lines 2670 to 2830. Lines 
2670 to 2740 make sure that the NEW/RUN command is in 
execution. If not, then control is retumed to the calling routine or 
to Level III, whichever is appropriate, via the RUNEXT vector, set 
by the INIT routine. 

Lines 2760 to 2820 reset the internal REPEAT-UNTIL/PROC 
buffers and cancel EXEC mode. Control is then retumed to the 
caller/Level III. 

CALL routine (CALL and CALL2), lines 2840 to 3010. 
Lines 2840 to 2870 check for absolute addressing mode. The 
absolute routine, lines 2880 to 2910 converts the address to binary 
and places the result in DE (this is done by the call to 1] E5AH) 
before executing the subroutine entry routine, CALL 2. 

SOFTWARE: Extra Genie BASIC words 

The expression evaluation routine calls the ROM expression 
evaluator 2337H, and then converts the result into binary integer 
(call OA7FH). The final address is then placed in DE for the 
CALL2 routine. 

CALL2 transfers control to the machine code subroutine, 
whose address is in DE. 

EXEC routine (EXEC), lines 3040 to 3360. Lines 3040 to 
3090 evaluate the expression, test for parentheses, set EXEC 
mode and store the current address into the BASIC program. The 
subroutine at 29D7H tests the result for string (TM error if not) and 
on exit, HL contains the address of a three byte ‘string header 
containing the string’s length (first byte) and a pointer to the start 
of the string (bytes 2 and 3). Lines 3110 to 3190 set BC to the 
length of the string and DE to the start of the string (its address). If 
no string has been specified (EXEC('")) then a syntax error results. 

! routine (DEFLAB), lines 3370 3390. This routine skips to 
the end of the label by finding the next colon or end of line (the 
call to 1FOBH), and then executes the BASIC program from there. 

JUMP routine (JUMP), lines 4120 to 4150. This routine finds 
the ‘!’ command in the program with a matching label, via the 
FINDLB routine (used by JUMP and PROC), 

Find label routine (FINDLB), lines 3140 to 4110. On entry 
to this routine the D register must contain the command to be 
searched for (this will be 21H for’!’ or OBOH for DEF) and HL must 
point to the label following the JUMP or PROC. Lines 3140 to 
3470 set BC to point to the label to be found, HL to the start of the 
BASIC program, and the variable FNDCMD to the command to 
be found. 

BASIC programs are stored in a‘queue’ fashion, for example: 

10 CLS 
20 PRINT “HELLO” 

These two lines would be stored as: 

42E9 EF — these two bytes are pointer to next line 
42EA 42 
42EB OA — these two bytes are line number 
42EC 00 
42ED 84 — this byte is the CLS command 
42EE 00 — this byte is the end of line marker 
42EF FC — this is the next line. These two bytes point to the 

following line. 
42FO 42 
42F1 14 — this is the line number (0014 is hex for 20) 
42F2 00 
42F3 B2 — this is the PRINT command 
42F4 22 — this is a quote 
42F5 48 —'H 
42F6 45 — 'E' 
42F7 4C —'L 
42F8 4C —'L' 
42F9 4F —'O’ 
42FA 22 — end quote 
42FB 00 — end of line marker. 
42FC 00 — this would be the pointer to the next line, 
42FD 00 — but as it is OOOO it signifies the end of the 

After line 3470, HL points to the start of the program, and in this 
exmple, HL would contain 42E9H. However, it should be noted 
that with VGBAS1 present BASIC programs start higher up in 
memory. 

Lines 3480 to 3510 make sure that the end of the program has 
not been reached, and if so, an error is printed ("UNDEFINED 
LABEL”). 

Lines 3520 to 3590 set DE to the line number for that line, HL 

to the start of the text in that line (in the above example, that 
would be 42EDH or 42F3H), and B to the first character in the line. 
Line 3600 compares this character with the command to be 
looked for, and if the same, executes the compare label routine, 
LABEL. Otherwise, lines 3640 to 3690 set HL to point to the line 
and the program loops round to test this next line. 

Lines 3720 to 3800 are executed when the correct command 
has been found, and set HL to point to the label after the 
command (skipping over the word PROC if it is there). 
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6675 @D6a 07450 DEFY RG+1 

6677 2360 O746G DEFW R11 

6679 3566 OT472 DEFW R2+1 

667B 4362 27482 DEFY R3+1 

667D TA6G O7 496 DEFW ADDRS LINPUT 61°A RAT 6117 

667F 7062 7500 DEFW ADDRS +2 MANYPC 624C R48 642C 

6681 YE6@ 07510 DEFW ADDRS +4 MANYRP 6216 R5 60BE 

6683 8064 07524 DEFWV ADDRS +6 MSPROC 637B R50 643 E 

6685 8262 07530 DEFW ADDRS +8 MSYWHIL 6426 R51 6432 

6687 8462 07546 DEFW ADDRS#1@ NEVRUN 628B R52 64235 

6689 BC6é@ 875508 DEFW R4+1 NOENDW 62975 R53 6442 

€68B BF6¢2 07562 DEFW R541 NOLAB 623C R54 645E 

668D C&6G 87570 DEFW R6+1 NOLABL 6336 R55 6463 

668F CE6G 87586 DEFY Rt¥+2 NOLBMT 632F R56 63CC 

6691 E662 97598 DEFY R&+2 NOPRC 6260 R6 62CT 

6693 EE6@ G7608 DEFW R9O¢+1_ NOREP . 6227 R66 6139 

6695 F16@ 07614 DEFW R1@+1 NOTEXC 6089 R61 6123 

‘66997 FF62 27622 DEFY Rii¢l NOTRUN 6294 R62 64B9 

6699 S5F6l 07636 DEFY R12+1 NOWHIL 64ED R63 62D6 

669B 6261 87644 DEFW R131 NOYWLNO 64CF R64 62D9 

669D 6Bé61 07652 DEFY R14+1 NXTCMD 6828 R65 648D 
669F 7B6! 076608 DFEFW R1iS¢2 | PRCDEF 6347 R66 6414 
66A1 C761 O767G DEFW FRROR +1 PRCPNT 63A@ R67 6418 

66A3 DG6l 7686 DEFW R1641 PRCTBL 63A2 R68 6449 

66A5 D361 67690 DEFY Ri7+1 PROC 63CA R69 6159 
66A7 D861 87780 DEFY R18+1 PROC2 63E1 RFs BCS 
66A9 E561 O771¢2 DEFY R194] Rg 626C R72 62AT 

66AB E861 27720 DEFY R2G+1 R1} 6822 R71 6176 

66AD F161 B77T3G DEFW R21 +1 R1@ 68FQ R72 6469 

66AF F861 OTTA4S DEFW R2ee+1 R11 60FE R73 648E 

66Bl @A62 7752 DEFY ERRTBL R12 615E R74 6486 

66B3 @Cé62 7760 DEFW ERRTBL+2 R13 6161 R75 6489 

66B5 @E62 OIT72 DEFY ERRTBL+4 R14 616A R76 6404 

66B7 BC41 O778a2 DEFW 41 BCH R15 61799 R77 64BE 

66B9 9C62 7798 DEFY R23 +1 R16 61CF R78 64C9 

66BB 9F62 7880 DEFW R24+1 RIT 61D2 R8& 6GE4 
66BD A4AG 87818 DEFW AGAAH R18 61D7 RO 6GED 

66BF F94G 07820 DEFW 4OF9H R19 61E4 RELOC 658B 
66C1 3963 97830 DEFW R254] R2 6034 REP2 6BCA 
66C3 8662 GI8A4S DEFY ADDRS+412 Reg 61E7 REPEAT 698BA 

66C5 5C41 07850 DEFW 415CH R21 61F REPPNT 6896 
66C7 1963 27869 DEFW R314] R22 61F7 REPTBL 6892 — 

66C9 2963 07870 DEFY R324] R23 629B RUN2 629A 

66CB 9263 @788a DEFY R334] R24 629E RUNEXT 6297 

66CD 3F63 07890 DEFW R34+1 R25 6338 SKIP 6826 

66CF D263 879008 DEFW R36+1 R3 6842 SKPEND 64B4 

66D1 D563 07910 DEFW R3¢4] R31 6318 SRCHYWL 64A2 

66D3 DF63 07920 DEFW R381 R32 6328 TEMP 61l1£E 

66D5 1862 87936 DEFW ERRTBL+6 R33 6391 TEST 6080 

66D7 7263 294g DEFY R391 R34 633E TITLE 64F6 

66D9 E463 07952 DEFW R49+2 R36 63D1 TSTLP 6384 

66DB FF63 27968 DEFW R41 +2 R37 63D4 TSTLPM 638A 

66DD A262 C7972 DEFY R42+1 R38 63DE TSTPRC 637F 

66DF A562 @7982 DEFY R43 +] R39 6371 TSTYNO 646D 

66E1 9E63 8799 DEFW so R4A+1 oh cop wTe sie 
66E3 8761 G8e2a DEFY R45+1 

66E5 GA61 28212 DEFY R46+1 ; R41 63FD VECTOR 602F 
66E7 1861 @8e20 DEFY R4ay+! R42 62A1 WHILE 6485 
66E9 8862 08830 DEFY ADDRS4+14 R43 62A4 WHILE2 6493 

66EB 2D64 G8G4d DEFW R48+1 R44 639D WHLNO 646C 

66ED 3F64 O8050 DEFW R5041. R45 6186 
66EF 1262 O806e DEFY ERRTBL+8 R46 6189 
66F1 3364 O8avG DEFY R51 +41 

66F3 3664 2808 DEFW R524) 

ve ro aGtce cn i DEF routine (DEF), lines 4290 to 4370. This routine tests for 
Gorn oaks cise ae the presence of the word ‘PROC’ following the DEF. If it is there, 
66FD CD63 38136 DEFY RS6+1 then the '!’ routine is executed, skipping over the label. 
66FF 3A61 08148 DEFY R6G+1 Oth ; ; ‘ as 

erwise, control is either returned to BASIC producing a 6721 2461 8158 DEFW R61 +1 ' 

pilose pote ae ec eee syntax/Level III error or to Level III. 
6727 1462 8818e DEFY = ERRTBL+16 PROC routine (PROC), lines 4400 to 4660. The first four 
la ate pine cee meee lines of this routine find the address (in HL) and line number (in 
ea dp ial DEFW = «RES +4 DE) of the appropriate DEFPROC statement. Like REPEAT-UNTIL, 
670F DA62 88222 DEFY R6441 i 

6711 BE6A 8232 DEF® 6541 PROC uses an internal buffer of 40 bytes (to allow 10 levels) to 
ive teks a eee ae store the present address and line number. 
2 Y — — DEFY geet END routines (END, ENDNRM, ENDPRC and 

A G@827G DEFW 6941 e 4 : 

671B A862 98280 DEFW  RIG+! ENDWHL), lines 4670 to 5170. This routine handles all END 

sil eon ph oe. . dete functions. The first three lines check for any suffix (ie check for 
de : oe at : ve Brees ENDPROC/ENDWHILE), and so transfer control to the end - 

F E +. a A . 

6725 8764 68330 DEFY =s- RVA4I command routine, ENDCMD. Otherwise, lines 4700 to 4720 

oaee anes aiase eee wend check for EXEC mode. If this is in force, then EXEC mode is 
ereS ee ry ey a = cancelled, and control is returned to the statement following the 

+ F : . 

6544 683 END INIT EXEC. If EXEC mode is not in force, then the retum address is 8G 
WORSE TOTKE. EXRGRS placed on the stack and the normal END routine in ROM is 
ADDR «6 673 ae executed (1 DAFH). 
ADDRS 667A EN e ® P ' 

CALL  62AD ENDWHL 645D WHILE routine (WHILE), lines 5360 to 5970. This routine 

ee: oaen = ago first sets the value for expression] (or the WHLNO) to zero. Then, 
CANS 6113 OS Bree if there is an expression] it is evaluated, converted to integer and 
ANCG 6@EC aM, i. 

CANC! 6185 ERRTBL 620A tested to make sure that it is 255 or less (overflow if not), and that 
aka. waren pecied Geen it is enclosed in parentheses and followed by a comma. The result 
CANCEL 613F EXECST 62CD is then stored as WHLNO. 

BC : i . : 
egg pe = ree The routine at 1FO7H is the REM routine and atter line 5490 HL 

poe star ae nog base points to the next line pointer, following the end of line marker of 
CPLABL 634C INIT 6544 the line containing the WHILE. As in FINDLB, lines 5500 and 5550 
cet eee ue eae check that “NO ENDWHILE STATEMENT" has occurred or not. 
cepted “Eeae ee beeen This concludes the article on VGBAS1, a program providing DEFPRC 639C LABEL2 6348 es pee 
DEST  65B7 LABMTC 6354 13 powerful new commands. VGBAS1 could be the first in a 

D 9 T 35E : 5 : 

ae api eels es 66 series of interpreter extensions programs, each enhancing the 

BASIC language that I hardly ever use! 

ESS OECTA 
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BBC Microcomputer System 

OFFICIAL BBC 
COMPUTER 
DEALER 

This is the best microcomputer currently on the market. 32K RAM, 32K ROM. 8 
modes of operation, full colour. full-size keyboard. internal expansions such as 

disc interface. speech synthesizer Econet interface - In short. if ts a personal 

computer capable of expanding into a small business system 

BBC Microcomputer Mode! B » VAT 
BBC Mod 8 - disk interface - VAI 

BBC Mod B - Econet interface . VAT 

BBC Mod B - disk and Econet interfaces - VAT 

BBC 100K disk drive - VAT 

system + Free Pertect Sottware » VAT 
BBC Teletext receiver (Aug) VAT 
BBC cassette recorder and lead - VAT 
Disk interface kit (free fitting) » VAT 
Mod A to Mod 8 upgrade kit » VAT 
Fitting charge for A to B upgrade kit - VAT 
16K memory upgrade kit - VAT 

Games paddles » VAT 

12° Monochrome monitor inc! cable » VAT 
16° Colour monitor incl cable - VAT 
User guide » VAT 
Econet interface (free fitting) - VAT 

Speech intertace (free fitting) - VAT 
BBC disk manual - formating disk . VAT 
Parallel printer cable - VAT 

BBC word processor (view) + VAT 
BBC Fourth language cassette - VAT 
BBC Lisp language cassette + VAT 

100% BBC COMPATIBLE MITSUBISHI 
AND TEAC SLIMLINE DISK DRIVES 

These drives are Supplied ready cased with all the necessary cables. formating 

program and user disk system guide 

There are some useful utilities included. e g Epson Screen Dump Program 
Memory Dump. Free. Duplicate. Merge and Relocate Power consumption of 

these drives i$ very low (0 2Atyp at - 12V.0. 4V typ at - 5V per drive) Power 

is taken from the BBC computer 

Single drive 100K 40 tracks 
Dual drive 200K 40 tracks 
Single drive 400K 80 tracks 
Single drive 400K 40 80 tracks switchable 
Dual drive 800K 80 tracks 
Dual drive 800K 40 80 tracks switchable 

£169 + VAT = £194.35 

£329 - VAT - £378.35 
£239 + VAT = £274.35 

£259 - VAT £297.85 
£449 - VAT £516.35 
£369 - VAT - £539.35 

— COMPLETE WORD PROCESSOR 
FOR ONLY £1,099 + VAT 

This package consists of BBC Microcomputer. View. wordprocessor. 400K 

Slimline disc drive. High resoiution 12° Green monitor. Juki 6100 18CPS Daisy 
Whee! printer and all the necessary cables and documentation The above 

package can be supplied with components of your own choice. e g 800K disc 

drive or a different printer Please phone us-for a price for your particular 

requirement 

Special package deal £1.099 - VAT 

PROFESSIONAL MONITORS 

£1, 263.85 

GREEN MONITORS 
12” Green screen monitors with composite and sync input Suitable for most 

computers 
% 18 MHz band width. high resolution 
%# 15 MHz band width. normal resolution 

COLOUR MONITORS 
% MICROVITEC RGB input 14 + monitor supplied with RGB lead tos BBC 

£209 + VAT = £240.35 
% SANYO SCM 14” Norma: res. 14”, 400 dots, RGB input supplied with RGB 

lead £199 + VAT = £228.85 

% SANYO SCM 14M Medium res 14”, 600 dots. RGB input supplied with RGB 

lead £299 » VAT — £343.85 

%* SANYO SCM 14H High res. 14”, 800 dots, RGB input supplied with RGB lead 
£399 + VAT = £458.85 

£102.35 
£79.35 

£89 - VAT 
£69 - VAT 

Akhter Instruments Limited 
Dept. CT 

28 BURNTMILL, HARLOW, ESSEX CM20 2HU. UK. BARCLAYCARD and ACCESS orders We accept 

TEL: HARLOW (0279) 443521 OR 412639 
TELEX: 818894 
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ze] FOR RELIABILITY 
abt <- -4 a. tp 

EPSON FX80: 80 column. 160 CPS. normal. italic and elite characters 256 user 
definable characters. superscript. subscript. 11 x 9 matrix. bi-directi »nal logic 

seeking. hi-res bit image printing (960 x 8 dots line), friction and 4 infeed 9 
internatignal character sets. Centronic parallel intertace 
FX80 PRICE £349 + VAT = £401.35 

EPSON RX80: 80 column. 100 CPS. normal. italic and elite chara fers. 11 
international character sets, hi-res bit image printing. bi-directional lo-yic 

seeking. 4" to 10° adjustable pin feed. Centronic parallel interface 
RX80 PRICE £239 + VAT = £274.84 

MX-100 136 column, 100 CPS, friction and tractor feed, up to 15” adjustable 
Carriage. hi-res bit image printing. true descenders. Centronic parallel interface 
MX-100 PRICE £399 + VAT = £458.85 

RS232 Interface for all above printers £55 - VAT £63 25 

EPSON RX80FT (friction & tractor) £269 + VAT = £309.35 
FX100..... £479 + VAT = £550.85 

Roll holder for FX80 £12 - VAT £13.80 
Ribbon for MX80. FX80. RX80 £8 - VAT £9.70 
Ribbon for MX100 £12 + VAT £13.80 

SEIKOSHA 
DOT MATRIX 
PRINTERS WITH 
HIGH-RES 
GRAPHICS 

GP-100A 80 column. 50 CPS. dot addressable hi-res graphics. 10° wide. fully 
adjustable. tractor feed. 7 x 5 print matrix. Centronic parallel interface 

GP-100A 50CPS PRICE £175 - VAT £201.25 
GP-250X 80 column, 50 CPS. 10° wide. fully adjustable. tractor feed. true 

descenders, 64 user definable characters. double height and or double width 
printing, 8 x 5 print matrix, Centronic parallel and RS232 (serial) interfaces both 

included 

GP-250X PRICE 

NEW GP-700A 7 COLOUR PRINTER 
This latest addition to Seikosha range gives you print in seven colours. 10° wide 
Carriage. friction and tractor feed. 50 CPS print speed. dot addressabe high-res 
graphics. 4 hammer printing mechanism. 10 CPI or 13.3 CPI. special Quite 

printing mode..Centronic parallel interface 

GP-700A SPECIAL INTRODUCTORY PRICE 

£219 - VAT £251.85 

£349 + VAT - £401.35 

GUARANTEED LOWEST PRICES 

We guarantee thal our prices are the lowest on the market If you can 

find any item advertised and tn stock al less than our price we will 

match that price 

NEW LOW PRICES ON STAR 

The most cost effective quality matrix printers to be launched this year DP5S10 

and OP515 features :nciude friction and tractor feed and roll holders as standard 

100 CPS print speed bi-directional logic seeking 9 x 9 matrix gives true 

descenders 2 3K buffer as standard hi-res bit image plus block graphics, sub 

and super script. ttalic printing, auto underlining. vertical and horizontal 

tabulation. left ana right margins set. skip over perforation. back space and self 

test 

STAR GEMINI 10 10°° carriage. 80 columns. 120 cps 
SPECIAL PRICE \ 
STAR DP515 15° carriage 136 columns 
SPECIAL PRICE £279 + VAT = £320.85 

RS232 INTERFACE FOR ABOVE £50 + VAT- £57.50 

SHARP MZ 700 SERIES 
COLOUR COMPUTER 

£239 + VAT = £274.85 

The new Sharp MZ 700 has the flexibility to run programs in BASIC, FORTRAN 
MACHINE CODE. PASCAL, ASSEMBLER and many other languages. The 64K, 
memory caters tor advanced programming. and the MZ 700 gives you access to a 

wide chorce of software 

£60 worth of software FREE — ten games 

SPECIAL PRICE £199 + VAT = £228.85 

ORDERING INFORMATION 

_ Epson RX80 

All orders which accompany a cheque. cash or postal orders are CARRIAGE 

F REE (UK only) Please make cheques and postal orders payable to "AKHTER 

This microcomputer :s based on TMS9900 16-bit microprocessor It includes 

16K RAM. 16 colour high resolution graphic (192 x 256) The screen display is 

32 characters. 24 lines TI-BASIC Full-size keyboard For Software there are 
about 1000 programs to choose from There are a lot of peripherals available 
eg Disk Drives. Disk Interface. Speech Synthesizer. Extra RAM Additional 
Language (PASCAL. Tl-LOGO. ASSEMBLER) 

Tl HOME COMPUTER HARDWARE 
Title Description Price 

inc VAT 

T199:4A Complete with UHF modulator and power 

supply + free cassette lead £89 955 

PERIPHERALS 
Speech 
Synthesizer 
Peripheral 

Expansion System 
Disk Drive - 

When used with selected modules will 

roduce electronic speech 

This unit takes all card peripherals and on, 
internal disk drive £79.95 

92K formatted drive. mounts internally in 

Internal peripheral expansion system 
Disk Controller Controls up to 3 disk drives. complete with 

Card disk manager Command mouule 

Disk Drive 92K formatted capacity per side acts as 2 

Double Sided drives OSK1 & DSK2 total capacity 184K 
bytes £219.95 

Disk Drive Complete with owr case. power supply & 

External connecting cables 
RS232 Provides 2 serial RS232 ports. and one 
Expansion Card parallel port for interfacing £79.95 

RAM Adds 32K bytes extra RAM bringing total 
Expansion Card Capacity to 48K bytes £79,95 

P-Code Card Includes the UCSO-PASCAL P-code inter- £129.95 
preter 
80 column matrix printer pinter GP-100A 

- Cable £219.95 

80 column matrix printer with RS232 and 

Centronic parallel interface 

80 column. 100 CPS matrix printer 

£41.95 

£149.95 

£109.95 

£259.95 

Matrix Printer 

Matrix Printer 

GP250X £273.95 
£320.85 

Printer 

Please send S.A.E. for software prices 

THE AFFORDABLE DAISYWHEEL 
PRINTER z 

ONLY 
£369 
+ VAT 

% 16 CPS - Bi-Directional Logic Seeking 

% 10.12.15 CPI + Proportional Spacing 
% “Drop in” Daisywheei - Triumph Adler Compatible 

% Supports all Wordstar features 
%& Diablo protocols — IBM Selectric ribbon 

Ww 2K Buffer a$ standard - 100 chiaracter Darsywhee! 

SPECIAL OFFER JUKI 6100 DAISYWHEEL £369 - VAT - £424.35 

THE CP80 QUALITY PRINTER 
ONLY 
£239 
+ VAT 

%* 80 CPS - 

Bi-Directional 
Logic Seeking 80 Colunn. 

% Friction and Adjustble Tractor Feed 

%& Patented Square Needles up to 9 x 13 matrix 

% Hi-Res Graphics and Block Grphics 

SHINWA CP80 PRINTER 

SPARE RIBBON FOR CP80 
£239 + VAT = £274.85 

£5 - VAT £5.75 

The Brother HR-15 high spec ification daisywheel printer RRP: 

SPECIAL OFFER 

3 FREE daisywheels supplied! 
4 FREE spare ribbons 

Access 

INSTRUMENTS” A carnage charge of 3% of invoice total is applicable to 

official orders trom 

Government and Educational establishments We accept VAT f REE EXPORT 

orders. please prone or write to check shipping cos! 
OPENING HOURS: MON-FRI 9am-5.30pm, SAT 10am-2pm. 

We weicome callers, no parking probiems. 

ONLY £399+ VAT = £458.85 
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SVISL) BML 
SOP WARE 

SPY debugging monitor, additional front panel commands, 
a new set of powerful disc recovery utilities, a formatter, 
a relocator, program trace facilities and a versatile dis- 

* inspect, single-step through or dis-assemble ANY ROM 

* colour or black and white front panel display option 

* find disc space 

* create and amend disc catalogue 

* download (and run) disc file 

* SPY 

* DEBUG 

* CTRLF 2 . é : . 

me 8 SPY2 is the new comprehensive debugging monitor, dis-assembler and 

disc utility ROM from SYSTEM. 
* NOCTRLF 

* NOBRK SPY2 encompasses all the superb easy-to-use facilities of the renowned 

* CLsT 

* HLST 

* XLST 

« eTRACE assembler. 

* TRACE 

Base! * single-step through subroutines in one go 

ice * toggle/clear breakpoints 
* AMEND 

* MAKE £24.15 inc vat 
* STAT * hex dump, full or intelligent dis-assembly option 

* DEDIT 

* REFORMAT * disc sector editor with 

7 powertul hex and ASCII display 

* VERIFY disc recove ry * recover and reformat bad track entry 

* WHERE utilities * find string or hex code on disc 

* MLOAD * unstoppable verify disc utility 

* MRUN 

SYSTEM SOFTWARE Dept.T 12.Collegiate Crescent Sheffield S10 2BA 

DRAGON 32 
Hardware and Software 

Available Now — Dragon 32 Expansion Unit 

High quality design allows simultaneous connection of disc 
drive and/or up to four cartridges. 

e Gold-plated connectors used throughout. Fully pro- 
grammable cartridge selection. Allows High Speed Data 
Transfers. Easy to use. Instructions included. 

Now at the new low price of £42.00 inclusive. 

Also available now 

e|/O Board, price £34.50 inclusive. 

e A/D converter (8 channels) price £38.50 inclusive. 

(Please add £1.50 post & packing) 

Coming soon, Epromer, Graphics Board, etc. Send large 
SAE for details of our full range og Dragon 32 hardware 
products. 

Cheques/Postal Orders payable to: Prelectronics Ltd. 
Send to: Prelectronics Ltd., Albro Castle, St. Dogmales, 

Dyfed, Wales. 

MRL 
PRINTERS 

EPSON Dot Matrix 
RX80 Tractor (100 cps)... £248 (£285.20 inc VAT) 
FX 80 F & T (160 cps) £370 (£425.50 ic VAT) 

Plus Star & Juki Printers available from £235 

(£270.25 inc VAT) Paper, Ribbons & Refills etc. 

RING 0506 31605 for details 

MRL 
Printer Interfaces 

Available to fit most micros: 
Electron, Spectrum, Atari, Commodore 64 incl FREE 

ALL AT £39.95 (inc VAT) 

RING 0506 31605 for details 

FREE DELIVERY 

Selection of Disc Drives at bargain prices from £135 
(inc VAT) to fit BBC, Tandy, Nascom etc. 

MICRO RESEARCH LIMITED (Freepost) 
Industrial Unit 6, Knightsridge East, 
Livingstone EH54 8RA, West Lothian. 



-BBC COMPATIBLE 
FLOPPY DISC SYSTEMS AND 

DRIVES 
3 @ CASE to hold two drives (complete with 

@ Ribbon cable to connect one : cea blanking panel for use should 

drive to BBC Micro only one drive be installed). 

@ Power cable to power one drive from @ Ribbon cable to connect 
BBC Micro two drives to B.B.C. Micro. 

2) © Integral power supply for two @ Switch on rear of case to select 40 or ; 
drives. 80 TPI operation when using FD55E or 

FDSSF. we ae <3) @ Switch on rear of case to select 
i a 40 or 80 TPI operation when 

using FD55E or FDS5F. 
HANDBOOK 

AND FORMATTING DISC THIS CASE CONTAINS ALL HARDWARE 
NECESSARY FOR TWO DRIVES. JUST 
SELECT ONE OR TWO DRIVES FROM 
THOSE SHOWN BELOW. IF YOU SELECT 
JUST ONE atid THE SECOND CAN JUST 
PLUG IN LATE 
CASES ONLY SUPPLIED WITH DRIVES. 

=~ PRINTER AND PLOTTER 
1 —MCP 40 
4 a ee @ 4 colours 

| "yl @ Selectable 40 or 80 characters . 

> PS Se A —_ of print per line, ideal for 
: > y @< plotting pie charts, bar graphs, 

— CY @ | biorhythms, etc 

@ Easy to use—simple software 
commands 

@ Standard Centronics interface— 
cables available for most micros 

@ Uses 41/2’ plain paper 

@ High resolution—over 100 steps/inch 

CIPCI®}E cseren 

DELIVERY: Up to 28 days. “ee 
WARRANTY : 90 days. ee 
TERMS: Strictly cheque with order. ie 
Send to P.O. Box 11, Stroud, Glos. UK GL5 WN " 
or phone through your urate bath Ca a 
Access or Barclay Card number. 

TO ORDER: ADD CARRIAGE/PACKING/INSURANCE AT £10. THEN 
V.A.T. AT 15% TO TOTAL. (£10 COVERS NEXT DAY SECURICOR 
DELIVERY.) THE ABOVE PRICES ARE VALID UNTIL END OF MARCH 1984. 

DIGITAL PERIPHERALS LTD. 
Rodney House, Church Street, Stroud, Glos. U.K. GL5 1JN_ Tel: (04536) 71387. Telex 43551. 
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or an industry which con- 
tains rather more than its 
fair share of pundits and 

‘experts the microcomputer 
_world seldom seems to relate 
itself to reality. We are always 
reading ofnew software develop- 
ments and new languages; all 
the fuss aboutFORTH seems a lit 
tle misplaced when you realise 
that it was originally developed 
around 1970 on an IBM 1130! 
The number of articles and fea- 
tures that have been written over 
the last six years concerning the 
development and usage of mic- 
ros in this country alone makes an 
impressive pile, yet the majority 
of the ‘discoveries’ can be direc- 
tly related to software that exists 
on minicomputers. 

There have been few real 
breakthroughs in software for 

HAVING A 
BRAINSTO 
Henry Budgett 

micros — the first word process- 
ing package was almostcertainly 
a cut-down mini program — but 
one that stands out from the 
crowd is VisiCalc. This, so the 
story goes, was written primarily 
to show that it was possible to 
create financial models on a 
small computer — something 
that was thought to be totally 
impractical due to the limitations 
of processing speed and 
memory. 

The piece of software that's the 
subject of this review is, in many 
ways, a completely new type of 
program. That is to say it has no 
directly obvious predecessor in 
either the mainframe or minicom- 
puter market. However, as if to 
confuse the issue, the program 
does contain elements that are 
instantly recognisable as being 
derived from word processors 
and data bases. [tis the engineer 
ing of the complete package that 
makes this product so remark- 
able and, for the moment at 
least, unique. 

Both word processors and 
spreadsheets are, atthe most fun- 
damental of levels, tools that can 
increase productivity. The ad- 
vantages of using a word pro- 
cessor as opposed to atypewriter 
are generally obvious; I, for one, 
simply couldn't generate the 

- USE 

quantities of material! do without 
one (the quality is something 
beyond the machine's controll). 
A spreadsheet is really a word 
processor for someone who deals 
with figures and their relation- 
ships. Once a user has mastered, 
or come to terms with, a program 
of either type the increase in both 
productivity and efficiency can 
pay for the package in a very 
short period of time. 
A similar tool for increasing 

efficiency is a data base. Here 
information is stored, either as an 
index card or as a single record. 
Items within each card or record 
can be accessed by the program 
and relationships established 
between seemingly unconnec- 
ted pieces of information. A data 
base program simpiy takes over 
the management of large quan- 

tities of information from manual, 
paper-based systems and, if pro- 
perly established, makes the ret- 
rieval of any item more efficient. 
Unfortunately there is a snag. To 
set up a data base to handle 
information in the way you 
require needs a great deal of 
forethought and planning. Alter- 
ing the way records are held in 
the computer once the data has 
been keyed in is generally a very 
messy business. It is often worth 
investing a great deal of time in 
structuring the information before 
the data base is established. 

DATA STRUCTURE 
It is this structuring of informa- 
tion that people find difficult. A 
set of figures produced by a 
spreadsheet may be totally use- 
less because the structure is dif- 
ferent to that required by the 
company auditor. Documents 
created on a word processor may 
be completely accurate yet 
totally lackingin structure. A data 
base may have to be scrapped 
because the information has 
beenstoredinsuchawaythatthe 

cannot retneve certain 

items. What would be rather use- 
ful is a program that allowed the 
structure to be developed first. 
BrainStorm is a program that sets 
out to achieve this by creating a 

- duplications 

data basethat consists ofthe con- 
tents of your mind. No, its got 
nothing to do with the film of the 
same name, butitdoes allow you 
to really get your ideas down on 
paper. 
Youmighthave expected such 

a new product to have been 
‘ developed by one ofthe software 
giants but not only is it British, the 
company thatmarketsitisjusttwo 
years old. Founded by David 
Tebbutt (one-time Editor of Per 
sonal Computer World), Bill 
Barrow and Alen Wood with the 
intention of producing the best in 
British software, Caxton had just 
three packages in its catalogue. 
Each of these represents, if not 
the market leader, the top of the 
field. ee 

Caxton’s own subtitle for their 
new product is ‘The Ideas Pro- 

cessor, a phrase introduced to 
provide a link with the already 
understood concept of word pro- 
cessing. As a generic title | sup- 
pose that it works as well as any 
but BrainStorm cannot really 
‘process’ your ideas. What the 
program does is to allow you to 
enter all your thoughts on a sub- 
ject into a computer. Once 
entered these apparently un- 
structured and randomideascan 
be manipulated and edited into 
a coherent and structured model 
of your thoughts. 

The traditional method for 
structuring your ideas before 
planning a marketing campaign, 
writing a feature article, writing a 
report and so on, is to grab loads 
of paper and spend hours scrib- 
bling. Drawbacks with _ this 
method are legion. It is possible 
to completely miss out sections 
because you cannot see an 
overall picture at any one time, 

and repetitions 
often appear and the only solu- 
tion tends to be to use the first 
draft as the structure for the 
second and so on... Even with 
word processors providing the 
typing power the process tends to 
be very slow and extremely 
inefficient. 

Using BrainStorm overcomes 
most of these problems without 

forcing the userto be structured in 
approach. Each set of ideas, or 
‘Mind Model’ as I understand it, 
is given a title, in the case of the 
plan for writing this feature it was 
called’BrainStorm Review’. Each 
model can only have one title but _ 
there can be as many subtitles as 
there is memory left. A constant 
check is kept on memory usage 
and the amount free is constantly 
displayed on the screen. If a 
model should get too large then it 
can be split at some appropriate 
point and stored on disc. 

GETTING 
PROMOTED | | 
The entry of information into 
BrainStorm is line-based rather 
than the familiar free entry used 
on word processors. Thereasonis 
that every entry is(albeit concep- 
tually) indexed to all other entries 
and it would be impossible to 
achieve this with continuous text. - 
In creating a model it is often 
easiest to outline the whole struc- 
ture so the first set of entries in the 
Review model look like Fig. 1. 
Each entry can now be made into 
the heading for a further set of 
entries. The method for achieving 
this is simple; position the cursor 
over the entry you wish to add 
more ideas to and'Promote ittoa 
heading. This clears the screen 
and places the entry at the top of 
a fresh screen. All the entries 
typed in under a heading are 
called descendants and these, in 
turn, can be Promoted to being 
headings for further sets of 
entnes. 

NAMESAKES _ 
If BrainStorm spots an entry 
that is identical to one held 
elsewhere in the model it signals 
this by placing a number next to 
the new entry. The first duplica- 
tion would have a’l’, the second 
a ‘2’ and so on. These duplica- 
tions are called Namesakes andit 
is possible to jump directly from 
one to any other. ff you find that 
an entry would make more sense 
in a different position it can be 
moved, complete with allits des- 
cendants, to the new position. 
This allows you to re-model your 
thoughts at any stage ofthe input. 
or even days later. 

BrainStorm Review 

Introduction 

Philosophy behind Caxton 

Related Caxton products 

What is an “Ideas Processor’ 

How BrainStorm works 

What to use an ‘Ideas Processor’ for 

Summary of features 

Conclusion 

Fig. 1 an inital set of entries. 
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BrainStorm also allows entries 
to be edited and amended atany 
level: all the updating of the des- 
cendants is handled automatic- 
ally where necessary. 

It is also possible to Hunt for 
entries within a model. Wildcard 
facilities are provided, allowing 

single or multiple character 
sequence searches to be carried 
out. The facility can also be 
extended to create multiple 
entries by prefixing the first 
occurrence with a_ suitable 
character and then forcing the 
system to reproduce the charac- 
ter string at the current position. 
Because all the entries will be 
namesakes removing the initial 
character from one of them will 
remove it from them all. 

Models created by BrainStorm 
can be merged to create a joint 
model. This facility was actually 
used during the three-year de- 
velopment of the program to 
allow various members of the 
Caxton team to create models of 
their thoughts on the product and 
then merge them to find the com- 
mon elements. Text files can be 
read into a model as well, allow- 
ing standard documents, con- 
tracts and so on to be created 
from a single model. Text files are 
obviously not structured in the 
same way as BrainStorm’s own. 
files but they can be converted 
into BrainStorm models simply by 
using the manipulative com- 
mands, Put and Get. 

USE (AND ABUSE!) 
It is almost impossible to out- 
line all the possible uses for 
BrainStorm simply because new 
ones are always cropping up. 
Any creative process where a 
logical structure is needed can 
be tackled. The obvious exam- 
ples are reports, documentation, 
features, articles, and so on. 
However, the list doesn tend here 
because sales and advertising 
campaigns, product launches 
and even manufacturing pro- 
cesses can all be developed as 
BrainStorm models, often making 
use of the merge facility to allow 
several! people the option to add 
in their own thoughts. 
On the more esoteric level it is 

possible to design the structure 
for a data base on BrainStorm, 
hopefully eliminating the pro- 
blems connected with data. 
bases designed by the program- 
mer rather than the user. Brain- 
Storm would allow the user to 
create the original specification 
first, once all the structures had 
been thoroughly checked. It is 
also possible to write programs 
with BrainStorm: indeed, the 
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TITLE —__-+—— BrainStorm Review 

LEVEL 1 ——C_ Introduction 
ENTRY Explain how the software market has expanded 

Specifically mention worprocessors and spreadsheets 
LEVEL 1 ; 

How are productivity tools used in business 
DESCENDANTS 

Introduce the concept of information management 
Philosophy behind Caxton 

Quality assured products 

Small repertoire of respected programs 

Related Caxton products 
Optimiser 

Car dBox 

Touch ‘n’ Go 
What is an “Ideas Processor 

Explain the “mind model’ concept 

Illustrate using the desktop approach 

Show how conventional software still needs structured 

thought 
Constraints on creativity 

Extensions into non-textual and abstract 

How BrainStorm works 

Free entry of text 

Build model of thoughts 
Linking of common elements 
Change priorities of information without losing linking 
Hunt for repeated or connected information 

Use multiple entries to form common models 

Link data to other models or text files 
What to use an “Ideas Processor’ for 

Logical structuring of reports 

Creation of features and articles 

Planning of complex events 
Creation of Knowledge data bases 
Writing structured programs ¢ 

Summary of features 

incidental> 

Installation procedure 

Creation of customised system 

Sophisticated reporting 
Use with non-standard systems 

iclusion 

Summarisce BrainStorm philosophy 

Explain conceptual difficulties 
Usage of BrainStorm rather than reading about it 

Start of a new era of software 
LEVEL 2 Relate this to Visi DESCENDANTS ———————_{_**! 

(LEVEL 3) 

Cale and the spreadsheet revolut- 

Fig. 2 An annotated guide to promotions. 

manual comes with just such an 
example. Once written the files 
can simply be passed across as 
text output and then RUN. 

Although BrainStorm is curren- 
tly only available under CP/M it 
will ran on virtually any CP/M sys- 
tem known. Regular readers of 
Computing Today may raise 
their eyebrows on hearing that — 
my dislike of CP/M in general is 
well known. However, it is pro- 
bably a measure of the regard | 
have for Caxton products that | 
only bought a CP/M card for my 
Apple in order to use both Brain- 
Storm and Cardbox. No other 
CP/M programs have yet been 
run and it is probable that they 
never willl My main objections to 
CP/M are based on the general 
unreliability of its operation: the 
famous BDOS Emor on a non- 
existent disc drive is a prime 
example that has lost me more 
Wordstar files than 1 care to think 
about. Caxton have, in a rather 
subtle way, exploited one of the 
many bugs within CP/M to pro- 
vide a rescue route for anyone 
caught by such a disaster. In the 
event of a crash through CP/M 
simply type REBRAIN and, in 
most cases, your model will be 
recovered for you. Now why cant 
other software houses do the 
same? 

CONFIGURATIONS 
The configuration facility sup- 

plied with the program allows 
any one of a number of standard 
terminals to be used, or you can 
format the system to suit your own 
particular needs. The copy of 
BrainStorm supplied for this 
review came configured for an 
Apple Il system running the Mic- 

_tosoft SoftCard CP/M system. In 
order to get an 80-column dis- 
play the Videx card was being 
used, a perfectly normal set-up. 
Unfortunately, my Apple Ile uses 
Apple's own80-column card and 
the display format for graphics is 
slightly different. Using the con- 
figurator it proved to be a matter 
of a couple of minutes work to 
change the program to work with 
my Apple. Encouraged by this I 
decided to alter all the editing 
functions from those designed for 
the upper-case-only Apple II to 
the full keyboard of the Ile. Once 
again there was no problem and 
my version of BrainStorm bears 
little resemblance in terms of 
command keys to the original. 
Needless to say, all the changes 
were madetoa gels copy and 
not to the original . . 

The manual supe ied with 
BrainStorm is, with one excep- 
tion, excellent. Unlike previous — 
Caxton products the manual is 
ring-bound and housed in an 
outer box with the disc. Broken 
into three main sections, the 
manual starts with a quick tutorial 
session to get you going. The 
main reference section is next 
with more detailed information 
on the commands and the final 
part covers the configuration pro-- 
gram. The final pages of the bin- 
der contain a number of worked — 
examples, the basis for an inter- 
active diary’system is also sup- 
‘plied on the disc, and there is a 

quick reference chant. 
The only section of the manual 

which doesn't really fulfil its pur- 
pose is the explanation of the — 
print formats. Now, it may be that 
I'm even more retarded than | 

3 thought but I still cannot fathom 

REVIEW: Ideas processor 

out the various permutations. A 
long chat with the co-author and © 
originator, David Tebbuit, still 
hasn't really cleared the mystery. 
As there are some 2.5 million 
possible permutations | feel that 
either more builtin options 
should be provided or the num- 
berofvariations reducedtomake - 
things a little easier. 

BRAINSTORMING 
In a review such as this it is often 
very difficult to get across the 
nature ofthe beast. Because] use 
BrainStorm to organise my 
thoughts before I turn to the word 
processor and turn them into text 
it is possible that this has 
influenced the way in which the 
review has been written. One of 
the criticisms raised against 
BrainStorm at its launch was that 
it would reduce creativity in writ- 
ing. While this point of view is 
understandable it is definitely 
invalid. I do all the creative writ 
ing at the keyboard of the word 
processor, not with BrainStomn. 

Even more difficult to get 
across is the enormous range of 
organisational tasks that Brain- 
Storm can tackle. Almost any job 
which requires the use of a struc- 
tured approach could benefit 
from using the program. Ideas 
about what it could be used for 
tend to occur during conversa- 
tions on completely unrelated — 
topics. During a discussion on 
medical interviewing techniques 
it suddenly became obvious that 
the method we were investigat- 
ing was eminently suitable for use 
in conjunction with BrainStomn. 
Caxton aré so keen to find out 
what people are using it for that 
one in every hundred purchasers 
who register will get their money 
back, incentive indeed at £295. 

CONCLUSIONS 
Britain has always enjoyed an 
excellent reputation for its 
innovative software; our trans- 
atlantic cousins build the hard- 
ware but we program it. With 
BrainStorm it would be very nice 

_ to think that another British pro- 
duct had joined the front runners 
in the market place. Unfortunate- 
ly, because of its innovation it is 
going to be hard work for Caxton 
to get the concept of Ideas Pro- 
cessors across to a market which 
is only just becoming at ease with 
word processors and regards the - 
spreadsheet as something really 
clever. If the idea can be got 
across successfully — and the 
amount of imitation will be a 
definite measure of this — then 
we could well be onthe verge of a 
new era in software. 
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CHRISTINE COMPUTING, 6 FLORENCE CLOSE, 
WATFORD, HERTS WD2 6AZ 

Tel: Watford (0923) 672941 
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ORIC AND SINCLAIR COMPUTERS 

Oric 1 computer 48K £143 (£141) £151. 
Oric colour printer £134 (£123) £140. 
Sinclair Spectrum 48K £131 (£131) 
£143. Spectrum 16K £101 (£105) £117. 
Microdrive £70 (£65) £75. RS232 
interface £70 (£65) £75. Blank micro- 
drive cartridges £8 (£8) £9. 32K 
memory upgrade kit for 16K Spectrum 
(issue 3 and 3 only) £31 (£28) £30. 
Fuller Master Unit for the spectrum 
including speech unit, sound synthe- 
sizer, amplifier and joystick port £56 
(£56) £62. Fuller full sized FDS key- 
board for the spectrum with proper 
space bar £52 (£52) £62. Spectrum 
printer interfaces with cables:- 
Centronics £57 (£53) £58, RS232 £35 
(£33) £38. ZX printer with 5 free rolls, 
paper, £41 (£46) £56. ZX printer alone 
£36 (£38) £50. 5 printer rolls £13 (£16) 
£21. ZX81 computer £45 (£44) £54. 
ZX81 16K ram packs £31 (£28) £30. 

COMMODORE COMPUTERS 

Commodore 64 £204 (£184) £204. Vic 
20 £104 (£97) £117. Converter to allow 
most ordinary mono cassette 
recorders to be used with the Vic 20 
and Commodore 64 £10.95 (£11) £13. 

Bargain package:- cassette converter + 
compatible cassette recorder £37 (£38) 
£44. Commodore cassette recorder 
£43 (£44) £50. Centronics printer inter- 
faces:- for Vic20 £42 (£41) £46, for 
Commodore 64 £45 (£44) £50. 1541 
Disc drive £233 (£209) £234. 1525 
Printer £235 (£220) £245. 1526 Printer 
£350 (£330) £360. 

ACORN COMPUTERS 

Electron £203 (£209) £229. BBC Model 
B £404 (£378) £408. 14” Colour monitor 
£228 (£299) £319. Kenda double 
density disk interface system for beeb 
£139 (£125) £135. We stock the whole 
range of Cumana disc drives for the 
beeb e.g. 100K single £230 (£220) £240, 
Double 2 x 400K £625 (£560) £580. 

PRINTERS 

Epson RX80 £306 (£271) £302. Epson 
RX80F/T £346 (£316) £346. Shinwa CTI 
CP80 £225 (£218) £248. Epson FX80 
£440 (£408) £438. Epson MX100/3 £494 
(£465) £495. Oki Microline 80 £213 
(£197) £238. Oki Microline 84 £831. The 
Ultra 21 combined daisy wheel and 
electric typrwriter £438 (£415) £445. 
The brother EP22 combined matrix 
printer and electric typewriter £173 
(£166) £186. Juki 6100 proportional 
daisy wheel printer £423 (£404) £434. 
MCP40 colour printer £134 (£123) 
£140. Star STX80 thermal printer £158 
(£143) £163. Interfaces to run the above 
printers from Commodore machines:- 
Vic 20 £42 (£41) £46. Commodore 64 
£45 (£44) £50. Wecan supply interfaces 
to run the above printers from Sharp 
computers £58 (£52) £55. 

SWANLEY ELECTRONICS 
Dept PCT, 32 Goldsel Road, Swanley, Kent BR18 8EZ, England. 

TEL: Swanley (0322) 64851 

Nothing extra to pay. All prices are inclusive. UK prices are 
shown first and include post and VAT. The second price in 
brackets is for export customers in Europe and includes 
insured air mail postage. The third price is for export 
customers outside Europe (include Australia etc) and 
includes insured airmail postage. Official orders welcome. 

ERAN 

OFTWARE 

Professional Software for the 

COMMODORE 64 MACHINE CODE 

up/down facility. 

Programmer 

“CODESCAN” MACHINE CODE MONITOR 

e Memory and contents display. Single step and rapid scroll 

Address-change facility for rapid access to any part of 

Register setting and break-point facility for easy debugging. 

memory. 

e Edit with automatic scroll feature. 

e Run and post-run register display. 
Q 

oO Resides above BASIC ROM leaving complete user memory 
free. Compatible with BASIC. | 

e On-screen instructions and all functions shown on a single 

display. 

e Supplied with user guide incorporating test schedule. 

days of order. 
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Please include your name and address. 

Cheques/PO’s payable to: 

CERAN SOFTWARE 
9 Parliament Road, Thame, Oxon OX9 3TE 

Price £5.25 including VAT and P&P. Despatched within 7 

TEXAS TI994A 
NEW 

Adventure No. 1 

Hangman 

Address Book 

Home Accounts 

Optical Illusions 

all at £4.50 each 

including P&P 

Buy any 2 and receive 
Optical Illusions FREE 

LINCO DATA 
30 BROWN CRESCENT, 
SUTTON-IN-ASHFIELD, 
NOTTINGHAM NG14 7GY. 

DATA CASSETTE 
DUPLICATION 

Copies 

as good as the original OWL 

lf you are looking for high quality date cassette duplication 
then ring 01 848 7843 and talk to OWL TECHNICAL 
SERVICES LTD. 

OWL TECHNICAL SERVICES LTD use only the most up 
to date data transfer equipment, capable of duplicating 
software for all computers with cassette storage. 

Our duplicating masters are specially enhanced to ensure 

perfect copies, and we use only selected tapes and 

cassettes that we know will give “copies as good as the 
original” 

In addition, quality control is carried out continuously 

during production to ensure that our rejection rate is the 
lowest possible. 

We can, of course, arrange to provide side labels, inlay 
cards and cassette cases to your requirements. 

Why not ring us today and ask for a personal quotation? 

Tel:01-848 7843 

OWL TECHNICAL SERVICES Ltd. 
50, Carfax Road, Hayes, Middlesex UB3 4RD 

67 



henever! produce a new 
listing or analysis of a 
piece of software, which 

happens fairly often, someone 
always wants to know how it is 
done. In many cases they have 
tried to disassemble a program, 
and have run into difficulty. They 
want to know where they-went 
wrong. Here then, is an outline of 
the procedures which I have found 
useful. As a basis for examples, | 
have used the BBC Operating 
System issue 1.2, since that 
presents some special problems 
that are worth examining. 

Don Thomasson 

Any workable computer program must preserve continuity. 
There will be a defined starting point, and perhaps more than 
one. From that there must be a clearly-defined path to every part 
of the program. If there is no traceable route to a particular area, 
that area must either contain data or’dead code’. 

The paths are made up of modules which begin at an 
identified starting point and continue until an absolute jump or 
retum instruction is reached. Any jumps within the module will 
identify entry points to other modules, and so will subroutine calls. 
By tracing out each module intum, it is possible to identify all the 
valid entry points, and hence, all the valid modules. 

This can be a tedious task, and it is understandable that 
some explorers prefer to disassemble the whole program in bulk, 
and that can lead to confusion, especially where code follows a 
data area. 

TOOLS 
To work out the valid modules effectively, some tools are needed. 
A disassembly routine is almost essential, unless you can 
remember all the instruction codes and translate them by hand, 
which needs practice and a lot of patience. It would help if the 
routine was also able to produce hexadecimal and alphabetical 
dumps of data areas, and for serious work an optional printing 
facility is a must. 

As the work proceeds, you will accumulate a growing list of 
entry- point addresses. These will emerge in random order, and it 
is very useful to have a program which will sort them into the 
correct sequence. Avoid using the popular ‘bubble sort’, which is 
too slow for practical purposes. In many cases, the best system is 
to insert each new entry into its correct place in sequence, but 
that can become too slow with long lists. If other methods fail in 
this respect, a merging sort offers maximum speed. This forms the 
data into sequenced blocks. After the first pass there are two 
entries in a block. After the second pass there are four, and so on. 

THE 6502 
It is important to be aware of any peculiarities of the processor 
involved, and the 6502 has several worth noting. First, there are 
no conditional absolute jumps, and no unconditional relative 
jumps. Consequently, it is common practice to simulate absolute 
conditional jumps by a conditional jump to an absolute jump. 
More confusing, nominally conditional relative jumps may be 
made absolute by pre-setting the stated condition. It is therefore 
uncertain, on occasion, whether a conditional jump is really 
conditional, or whether it ends a module. 

Second, the 6502 programmer makes extensive use of the 
‘page O' locations as quick-reference equivalents of on-board 
registers. Until the meaning of each location is discovered, this 
can lead to further uncertainty. 

STARTING POINTS 
All that remains is to discover where to make a start, and in the 

case of the 6502 this involves examination of the last six bytes at 
the top of store. In the case of the BBC machine we find: 

FFFA/B &B8DBB Non-maskable interrupt entry 
FFFC/D &D9CD Initial start entry 

FFFE/F &DC1C Interrupt entry, and BRK entry 

Here we have three possible start points. It will be found that the 

first is of limited interest, as an RTI instruction is set at €ODOO. 
There is a strong case for beginning with the second entry, since 
this will show how the variables are initialised, but to be perverse, 
a start will be made with the third entry, for a reason which will 
soon emerge. 

This entry is used in response to either a maskable interrupt or 
a BRK instruction. In the latter case, the B flag is set, and this 
must be checked by the first module, which is found to be: 
DC1C «. STA eFC 
DC1E PLA 
DC1IF PHA 
DC20 AND #19 
DC22 BNE &DC27 
DC24 JMP (&9294) 

From this, we can identify a direct entry point at DC27, and an 
indirect link via &0204. 

Both the BRK instruction and a maskable interrupt put a retum 
address on the stack, then the contents of the flag register. The 
latter can be popped into A, the previous contents of A having 
been saved in &00FC. The stack is restored by pushing A, and bit 
4 of the saved flag register byte is then checked. If the bit is true, a 
BRK instruction is involved, and the routine jumps to &DC27. 
Otherwise it indirects via (0204). A check on the contents of that 
location and its neighbour show that the jump is normally to 
&DC93, but we must remember that this could be changed. 

CONTINUATION 
We will concentrate on the definite entry at DC27, the one 
which serves BRK. This leads to a 45-byte module which contains 
two subroutine calls and an indirect jump. This may be 
paraphrased. : 

DC27 PUSH X 

DC29 X = § 
DC 2A (&@9FD) (&91893 + X) - 2 
DC33 (&90FE) = (&810 + X) - carry 
DC3A (&@24A) = (&60F4) 
DC3F (&OGFO) = X 
pc 41 X = 6 
DC 43 CALL &F168 
DC 46 X = (&#28C) 
DC49 CALL &DC1l6 
DC 4c PULL X 
DC4E A = (&@9FC) 
DC 5B CLEAR I 
Dc51 JMP (&@202) 

To interpret this, we need to know some of the characteristics of 
the 6502. X is pushed. No problem. Then X = S, the stack pointer, 
and X is used as a displacement relative to &0103/4 to read two 
bytes forming a word, from which two is subtracted, the result 
being put in (@OOFD/E). 

Now, the normal stack base is &0100. By using &0103/4, we 
will access the third and fourth stack entries, and these will hold 

the return address set by BRK, which is the program counter value 
plus two. We therefore setthe program counter value in (@OOFD/ 
E): 

Until we have fathomed out the action of the two subroutines, 
we can say little more about the action of this module. X is saved 
in (@OOFO), and then used to hold parameters for the subroutines. 
Then X is restored from the stack, A is restored from (&00FC); 
interrupt is cleared, ie enabled; and an indirect jump via (&0202) 
follows. 
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So far, what we have found means little. We need to explore 
further before we can discover what these actions mean. Since 
this is a side routine, rather than part of the main program flow, we 
may as well do that immediately; we find that (&0202) = &DC54, 
and: 

DC54 Y = g 
DC56 CALL DEB1 

DC59 IF bit @ of (&@267) = 1 then dynamic halt 
DC5F CALL FFE7 

DC 62 CALL FFE7 

DC65 JMP &DBB8 

DEB1 proves to be a string output routine, while FFE7 is Newline. 
The dynamic halt is a jump to the same location, from which the 
exit must be by an interrupt. DBB8 is in the initialisation routine. 

We have therefore discovered that a BRK instruction causes a 
subsequent string to be output, and this is useful information, as it 
explains the otherwise mysterious intrusion of text data in the 
middle of code. 

INTERPRETATION 
Examination of this section of code has been carried through at 
once, where it would normally be better to complete the link list 
first, the object being to show that the most complete knowledge 
of the actual code is by no means the end of the story. Sometimes 
the meaning of the code is only discovered through sheer 
inspiration, based on the look of the instructions. In other cases, 
the only useful route is through a careful tabulation of the 
available data. 

In the case of the interrupt routine accessed by JMP(&0204), 
useful indications are obtained by noting the references to the 
peripheral devices, mainly checks on the interrupt registers to 
identify the source of the interrupt. Once the source has been 
identified, the appropriate action may be easy to guess. 

It is for this reason that the BRK/interrupt vector was taken as 
the starting point. The initialising routine provides a lot of useful 

FEATURE : Disassembling 6502 code 

data, but the BRK and Interrupt functions can be even more 
illuminating. 

A final point on interpretation is that the BBC Manual contains ° 
much useful data identifying certain specialised entry points, and 
it is worth matching these up with the entry points discovered by 
search. The identification of FFE7 as Newline came from that 
source... 

AUTOMATION 
It has been suggested that the process of identifying entry points 
and hence defining valid code modules could be automated, but 
there are severe difficulties. Not the least arises when entry is by 
reference to a link table. The addresses in the table will not be 
picked up by the normal search process, and must be entered in 
the link list manually. In the case of the 6502, the uncertainty 
regarding nominally conditional jumps is a further complication, 
and the BBC machine adds a further difficulty by its specialised 
use of BRK. 

A brave attempt to create a fully automated disassembler for a 
rather simpler type of machine has been examined, and it almost 
worked, but only for relatively short and simple programs. 

CONCLUSION 
Summing up the process: first find the starting points, then trace 
all the other entries which should be sorted into sequence. Then, 

and only then, is it safe to begin disassembly proper, taking one 
module at a time. 

During this process, ti may be necessary to look out for the use 
of link tables defining further entries, and any such entries must be 
added to the list. 

When disassembly is complete, interpretation can start, and 
this is the hardest part of the whole task. In a way, it can be 
compared with the playing of an adventure game, but despite the 
ingenuity of some adventure writers their problems may be much 
easier to solve... 
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I tis an old joke that if you look up the definition of recursion in ~ 
a dictionary, it says Recursion: see recursion. In the world 
of computer programming, recursion is the act of a routine 

(which means subroutine, procedure or function depending on 
which language you program in) calling itself. This may happen 
directly, or indirectly. Direct recursion is when a subroutine calls 
itself from within itself, and indirect recursion is when a routine 

calls other routines which call the first routine again. Indirect 
recursion may be understood using another old joke about a 
piece of paper where PTO (please turn over) is written on both 
sides. 

Before proceeding with examples of recursion it is best to 
describe briefly what happens when a routine is called. A 
subroutine call initiates a jump to another part of the program, but 
‘remembers where the jump was made from. To ‘remember what 
is necessary a special area of memory must be reserved, and this 
is normaily achieved using a ‘stack’ (which is an area of memory 
onto which you push’ data when you want to store it, and ‘pull’ 

data when you want to retrieve it). When the called subroutine 
has reached its retum (or end) command, it simply pulls off the 
stack the information it stored and the program continues from 
where it was before the procedure was called. 

SOME EXPERIMENTS WITH 

RECURSION 
Dr. Barry Landsberg 

The 6502 processor reserves the area of memory between ae 
$100 and SIFF lor its stack, and we can see (by typing 100. LFF) i 

is because the last executed code was $0302, and after such a 
subroutine call is completed, the program would know to continue 
executing from location $303. Thus such a subroutine call results 
in two bytes being pushed onto the stack. 

Now we ask why the above instruction caused the Ieople. to 
hang. lf the stack may hold only 256 bytes, surely after 128 
subroutine calls something should go wrong? The following 
program prints out FF on the first time round, FE on the second 
and so on, in order for us to count the number of calls made 
before stack overflow: 

308 - A2 @@ LDX #$00 
302 - CA DEX 
363 - 8A. é TXA ; oS 
3864 - 286 DA FD JSR SFDDA ; Prints accumulator in hex 
307 ~ 20 8E FD JSR SPD8E ; Print a line feed 
360A ~- 28 62 63 JSR $G382 ; Recursive call 
39D - 68 RTS + This is never reached! 

When this program is mun, it will carry on working for as long as 
you care to wail! Evidently the 6502 recycles its stack, and when 

Recursion: (an article about various types of Recursion: 
(an article about various types of Recursion: (an article 
about various types of Recursion: (an.. .)))) 

Now, consider what must happen when routine A calls routine 
B which calls routine C. When routine C is called, the stack must 

contain not only information about where in B to retum to when C 
has finished (and also any local variables in B, but also where in 
A to return to when B has finished. In normal recursion, if A calls 
itself a large number of times, each call will push more information 
onto the stack. Bearing in mind that computers have only a limited 
amount of memory, this means that subroutine calling and 
recursion may only be made to a limited depth. 

It is the purpose of this article to investigate how recursion is 
treated in the languages BASIC, Pascal, LISP and Logo as 
implemented on the Apple II microcomputer, and to show that 
Logo is the only language that allows, in certain cases, a routine to 
go on calling itself for ever! However, it might be instructive to 
consider how the Apple II handles subroutine calls and recursion 
in its native machine code. 

MACHINE CODE 
The Apple is based on the 6502 microprocessor, and the easiest 
way to manipulate and test very short machine code routines is 
via a program resident in ROM called the monitor. To enter the 
monitor, it is only necessary to type CALL —151. and you will be 
greeted with a star (%) as your prompt. Now, we type in the 
crudest possible of recursive routines starting from (say) location 
$300 (the $ sign refers to a hexadecimal! number) using the 
following 6502 code: 

300: 26 98 93 

which is the program JSR $300. When we execute it (by typing 
300G) the Apple appears to ‘hang’ until we type <RESET> and 
re-enter the monitor in order to examine the stack. 

72 

all 256 bytes are used up it simply starts again and overwrites 
what was there before. Assembler programmers should beware of 
nesting subroutine calls too deepiy as no error message seems to ~ 
be given when the stack overflows, and unexpected things may 
occur when this does happen! Most high-level languages which 
do use this stack trap this error as will be sen when we experiment 
with BASIC. 

PROGRAM 1 

BASIC PROGRAM TO TEST DIRECT RECURSION 

> INPUT X 

PRINT X 

30 X=X-1 

IF (X>}O) THEN GOSUE 20 

RETURN 

»O END 

PROGRAM 1b 

BASIC PROGRAM TG TEST INDIRECT RECURSION 

INPUT X 
PRINT X 

X=X-1 

IF (X)0O) THEN GOSUB 120 

RETURN 

END 

ZO PRINT X 

> X=X-1 

O IF (X>0) TREN GOSUB 20 
2 RETURN 

i60 END 
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PROGRAM 2a 

PASCAL PROGRAM TO TEST DIRECT RECURSION 

PROGRAM DIRECTRECURSION: 

VAR X: INTEGER: 
PROCEDURE RECURSE (X: INTEGER) 

BEGIN 

WRITELN(X) = 

X:=X-1: 

TS ¢(X)O) THEN RECURSE (XX): 

END: 

BKEGIN 

READLN (X): 

RECURSE(X); 

WRITELN(? FINISHED? ) + 

END. 

PROGRAM 2b 

PASCAL PROGRAM TO TEST INDIRECT RECURSION 

PROGRAM INDIRECTRECURSION: 
VAR X: INTEGER; 
PROCEDURE RECURS2(X: INTEGER) ;FORWARD: 

PROCEDURE RECURS1I (XS INTEGER) ; 
BEGIN 

WRITELN(X) s 

Xi=X-i: 

IF (X)O) THEN RECURS2(X): 

END: 

PROCEDURE RECURSZ 

HEGT 

“WRITELN Xx) 
Xs=X-i° 

TE (X)0 = QECUSS1I (xX): 

END 

BEGIN 
READ CX) 

RECIRS? (XxX) 

WRITELN ( NISHED?’ ) 

ND. 

PROGRAM Zc 

PASCAL PROGRAM TO TEST RECURSION WITHOUT PASSING PARAMETERS 

PROGRAM RECURSIONWITHNOPARAMETERS ; 
VAR XS INTEGERS 

PROCEDURE RECURSE; 
BEGIN 

WRITELN(X) 3 
Xt=X—{'- 
IF (X)Q) THEN RECURSES 

END; 

BEGIN 
READLN(X) ; 

RECURSES 
WRITELN(? FINISHED?’ ) 

END. 

BASIC RECURSION 
The first high-level language to be studied was Applesoft BASIC. 
Here, the only way to call a BASIC routine is by using GOSUB 
followed by the line number at which the routine starts, and 
programs 1a and 1b show examples of what amount to direct and 
indirect recursion. Note that each routine has a condition to fulfill 
before the next routine is called, and this is because recursive — 
routines with no way of stopping are not generally useful. The 
basic idea is to type in a number and decrease it for each level of 
subroutine call made in order to examine how many times the 
recursion has taken place. If 25 is typed in, the programs work 
without any problem, but any number greater than 25 will | 
generate an’'OUT OF MEMORY ERROR’ caused by over running 
the stack. Examination of the BASIC stack (which is the 6502 
stack area $100-$1FF) shows that for each call, the BASIC 
interpreter seems to use 7 bytes as opposed to the 2 bytes used 
by the machine code subroutine calls. Note that the stack is not 
allowed to recycle in this case. 

It is therefore a limitation in BASIC that Subrourne calls may 
not be nested more than 25 deep. It should be noted, however, 
that this restriction is not as great as it may seem because in a 
line-oriented language like BASIC, the GOTO statement may 
often be used to better advantage. For example, ifin programs la 
-and 1b the GOSUB statements were replaced by GOTO 
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FEATURE: Recursion 
“Sea EE TT Ia EL PL 

statements, the program would be almost identical, but work no 
matter how high a value is typed in. 

PASCAL 
The UCSD Pascal system (developed at University of Califomia at 
San Diego) requires an Apple with 64K of memory. Once a 
program has been compiled, the system knows exactly how much 
space is needed for code and data and so reserves the rest for its 
stack. Programs 2a and 2b are the Pascal versions of direct and 
indirect recursion programs, and each of them prints ‘FINISHED’ if 
a small number is inputted. However, program 2a stops with a 
‘STACK OVERFLOW ' error after 2407 iterations, and program 2b 
stops after 2404 iterations. Note that as program 2b is slightly 
longer (and thus takes up more code), it reserves correspondingly 
less memory for the stack. The FORWARD declaration in program 
2b is necessary as RECURS2 is called before it is defined, and 
UCSD Pascal has only a one-pass compiler. It should be pointed 
out that Pascal implementations which have compilers that make 
two or more passes (such as MT+86 Pascal) would not need a 
FORWARD declaration. 

- We may experiment with the stack bs pice. a known 
amount of data to see what effect it has on the program. If we add 
the line VAR DUMMY:ARRAY (0..399] OF INTEGER to program 
2a, we are reserving an area of memory for 4000 integers (which 
is 8000 bytes), and now the program stops after 1907 iterations 
(instead of the original 2407). It is evident that each call 
consumes 16 bytes of stack! 

However, note that we are passing the parameter X through 
each procedure. Not only is this unnecessary in this case, but it 
also uses more stack. Program 2¢ is like program 2a but does not 
pass any arguments through via procedure calls, preferring to use 
X as a global variable. This program stops after 2751 iterations, 
showing that the simplest poe des call uses 14 bytes of stack. 

PROGRAM 3 

LOGO PROGRAM TG TEST DIRECT RECURSION 

TO RECURSE =X 

PRINT =X 
MAKE "X sX-1 
1F xX)}O RECURSE :X 

END 

PROGRAM 3S 

LOGO PROGRAM TO TEST INDIRECT RECURSION 

TO RECURS? =X 
PRINT =X 
MAKE "X &X—1 
IF xX)O CRECURS2 : 

END 

TO -RECURS2 =<X 
PRINT =X 
MAKE "X =X-1 
IF X)O CRECURS1 & 

END 

PROGRAM Sc 

IDENTICAL TO PROGRAM Sa, BUT WITH AN EXTRA COMMAND AFTER THE RECURSIVE 

CALL SO THAT RECURSS IS NOT TAIL-RECURSIVE 

TO RECURSS :X 
PRINT =X 

MAKE "X :X—-1 
IF X)O CRECURSS :X] 

FORWARD 10 

END 

PROGRAM Sa 

IDENTICAL TO PROGRAM 3c, BUT WITH NO ARGUMENTS PASSED THROUGH 

1 TO RECURSG 
PRINT =X 

MAKE "X s:X-1 
IF X)O CRECURSG] 

FORWARD 10 
END 



LOGO 
The Logo language is often cited in popular magazines as being 
a language which enables the user to move ‘turtles’ around on the 
screen to make pretty pattems. The implementation of Logo for 
the Apple (which also needs 64K of RAM) is much more than this, 
being a list-processing language in its own right — for example, 
the FIRST and BUTFIRST commands in Logo are exactly 
analogous to the all-important CAR and CDR in LISP. In fact, 
Apple Logo is based on LISP and one expects to find many 
analogies between the two languages. 

Programs 3a and 3b are the direct and indirect recursion 
programs, analogous to those in BASIC and Pascal, but they 
work no matter how high a number is typed in! This result seems 
to be a direct contradiction of all that was said before. It is as if 
the routine does not remember where it was called from. 

In order to understand what is going on, let us force the routine 
to remember where it was called from by giving it something to do 
after it retums. | inserted the command FORWARD 10 as in 
program 3c, which moves the turtle forward 10 units. It doesn't 
really matter what command is put there, so long as there is one. 
Now, on typing RECURSS 5, the turtle moved forward 50 units 
after all the recursion had been done, which could only happen if 
each call stored where it was being called from on Logo's 
equivalent of stack. Of greater significance is that program 3c 
DOES stop with an’OUT OF MEMORY’ error if given an argument 
much greater than 200, while program 3a works even with 32000. 

To investigate how much memory Logo uses for each 
subroutine call, it is necessary to know that Logo uses 5-byte 
quantities called ‘nodes’ to handle all its operations. The 
construction of these nodes is fairly complicated and may include 
pointers to other nodes, but this will not be dealt with in any depth 
here. However, it is possible to ask the Logo system how many 
nodes are available, but a meaningful answer will only be given if 
the system has just ‘recycled’ nodes it has used only temporarily 
(BASIC programmers call this a’garbage collection). The list of 

: instructions RECYCLE PRINT NODES will display a reasonable 
approximation to the number of nodes the system has available. 

As the number of free nodes depends on how many programs _ 
are in memory, and on exactly what has been typed in at the 
keyboard, a complete description of exactly how many recursions 
are made before running out of memory is not given. However, it 
can be shown that program 3c uses up 12 nodes (60 bytes!) per 
iteration. Program 3d does not pass any parameters through, and 
uses only 9 nodes per iteration. 

The significance of programs 3a and 3b going on forever will 
be discussed in the conclusions section, but first we will perform a 
similar analysis of the way Apple LISP behaves — atter all, LISP © 
IS the language that Logo is based on, and it is instructive to see 
whether LISP also allows this infinite recursion. 

LISP 
Having stated that Logo is a LISP- like language which allows the 
possibility of infinite recursion, we will now test OWL LISP in a 
similar manner. Program 4a did not go on forever, but ran out of 
space after 766 iterations. Note that program 4a is the analogue 
of the Logo program 3a which did go on forever, and it is evident © 
that the LISP implementation is not designed to cope with this. 
Using the (MESSON 1) directive to print out ‘garbage collection’ 
results followed by the RECLAIM command, it can be shown that 
there were 26039 bytes of workspace available and therefore 
program 4a used 34 bytes per iteration. 

As program 4a passes X as an argument through each 
subroutine call, program 4b (which does not pass arguments 
through calls) was written and this used 24 bytes per iteration. 

At this stage, it should be noted that all the programs in 
BASIC, Pascal and Logo considered so far only made a recursion 

call after an ‘IF’ or conditional statement. Removal of the 
conditional statement in all these cases means that there is no 
natural way for the program to terminate, but does not seem to 
affect the number of bytes or nodes that the program uses per 
iteration. However, program 4c makes its recursive call without a 
COND statement, and this DOES seem to allow a much greater 
depth of recursion than program 4b — in fact each call now only 

FEATURE: Recursion 

LIS9 9ROGRAM TO TE 

(DE RECURSE (X) 

(PRINT X) 

(SETH X (SLB X)) 

(COND 

(({GREATERP X QO) 
CRECURSE X) 

) 

PROGRAM 45 

IDENTICAL TO 4a BUT NO ARGUMENTS SDASSED THROUGH 

RECURS! () 
(PRINT. X) 
(SET@ X (SUB1i X)) 
(COND 

((GREATERP X QO) 
(RECURS1) 

) 

DROGRAM 4c 

IDENTICAL TO 4b BUT WITH NO COND STATEMENT 

(DE RECURS2 () 
(PRINT X) 
(SET@ X (SUBIi X)) 
(RECURS) 

uses 12 bytes. | conclude from all this that this implementation of 
LISP does not allow infinite recursion in the same way that Logo 
does, and that there are probably certain weaknesses in the 
implementation which case such a high memory overhead on the 
COND statement. 

CONCLUSIONS 
Having made a brief comparison of the way various languages 
treat recursion, it is evident that only Logo allows certain types of 
recursive calls to be made to an unlimited depth. This situation is 
not unknown in computer languages, and is called ‘tail recursion. 
Tail recursion is when the only recursive call in a routine is the last 
executable statement in that routine, and in this case a clever 

compiler or interpreter will know that it does not need to clutter up 
the stack with unnecessary return addresses. It is interesting to 
note that Logo allows even indirect recursion to be tail-recursive, 
as program 3b demonstrates, and it is evident that the 
implementers have gone to some trouble to ensure that this is the 
case. Why should this be, when even Pascal and LISP do not 
have this feature? What is so different about Logo that it merits 
such attention? 
: Logo is advertised as an ideal language for leaming, and 
many instruction manuals and books (including the Apple Logo. 
Manual itself) are full of recursive routines for drawing pattems. A 

_ particularly primitive example is the following routine to draw a 
- square: : 

TO SQUARE 
FORWARD 59 
RT 99 
SQUARE 
END 

Where tail recursion is not implemented, the above routine (and 
indeed many programs that an imaginative beginner might type 
in) would fairly quickly report an out-of-memory error, and | 
frustrate or even put off the leamer. 

~ The conclusion to be drawn is that recursion and subroutine 
calling may only be nested to a limited depth in most of the 
common languages available on the Apple II, but that Logo, in 
spite of being a slow and even somewhat inefficient lunguage, is 
not subject to such limitation if the calls are tail-recursive. This 
makes Logo a very good language in which to write recursive 
graphics. 
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TROJAN 
LIGHT PENS 

The Trojan Light Pens have received great reviews 
throughout the computer trade and are undoubtedly 
the finest light pens available for Spectrum and 

Dragon owners. 
The advanced software enables you to draw pictures 
on to your TV screen, create your own designs and 
save and reload from tape. No experience of pro- 
gramming is necessary as the Trojan Pen comes 
complete with a new advanced program cassette and 

comprehensive instructions. 
Each Trojan Light Pen gives the user the following 

_ facilities in HI-RES: 
* DRAW PICTURES FREEHAND; « DRAW BOX; « 
DRAW CIRCLE; « DRAW LINE; « COLOUR FILL 

DESIGNATED AREAS. 
ALL FUNCTIONS IN FOUR COLOURS FOR THE 
DRAGON. ALL FUNCTIONS IN EIGHT COLOURS ON 

THE SPECTRUM. 
Available in text: s DATA ENTRY AND PROCESSING; 
* MENU SELECTION AND CONTROL; « GAMES 

PLAYING. 
Also programming hints and tips. 

The Spectrum 48K Light Pen is only £17.25 (inc VAT 
and P&P). The Dragon 32 Light Pen is only £11.50 (inc 

VAT and P&P). 

TROJAN PRODUCTS 
166 DERLWYN, DUNVANT, SWANSEA SA2 7PF 

TEL: (0792) 205491 

AN EYE-OPENER FOR ALL THE FAMILY 
Visit the show that brings you up-to-date with today’s 

your business, domestic 

DRAGON, BBC, SPECTRUM DEALERS 

BBC B Computer 1.2 O.S. £399.00 

D.O.S. Kit £85.00 

1.2 ROM £8.00 

Tatung RGB Monitors £247.00 
Microvitec Monitor £247.00 

Sanyo Green Monitors £97.00 
Disc Drives from: £119.00 
Joysticks (Pair) £16.90 
Wordwise Word Processor £39.00 

View Word Processor £59.00 

Acorn Electron (Phone Availability) , 

All connectors, plugs and sockets for BBC, ribbon cable, discs 

C.20 C.15 C.12, cassettes etc. in stock. 
Centronics Printer Cable (BBC & Dragon) £12.90 

R.T.T.Y. Program for BBC B £7.50 
R.T.T.Y. Circuit Board including instructions £6.30 
R.T.T.Y. Eprom Version £20.00 

Computer Dust Covers £3.00 
star 510 Printer (Inc. Cable) £249.00 

CP80 Printer (Inc. Cable) £249.00 
Printer Cable (BBC or Dragon 32) £12.90 
Epson RX80, FT, FX80 

DRAGON SERVICE CENTRE 

(Phone availability) 

Dragon 32 £175.00 
Dragon 32 Disc Drive (Inc. Controller) £275.00 

Joysticks (pair) £19.00 
ZX Spectrum 48K £129.00 
ZX Spectrum 16K £99.90 

Wide range of software for BBC, Dragon 32, ZX Spectrum etc. 
Please send SAE for full list. Post and package on small items £1 

All available mail order. Access and Visa. 24 hour phone. All prices 

include VAT at 15%. 

S P ELECTRONICS 
48 Linby Road, Hucknall, Notts NG15 7TS. | 

TEL: Notts (0602) 640377 

accounts, learn or play with your computer: 
if you dont have one but want one; we 
have all the hardware, the software, the 
help and advice you could ever need. 

If you live in the North West don't miss it! 

2:0 2.2 
’ o + 
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NEW CENTURY HALL corporaTiON STREET MANCHESTER 
Opening hours Thurs & Fri 10-6 Sat 10-4. Adults £2.00 Children under 16 £1.00 



MAIL ORDER PROTECTION SCHEME 

If you order goods from Mail Order Advertisers in this 
magazine and pay by post in advance of delivery, this 
publication will consider you for compensation if the 
advertiser should become insolvent or bankrupt, 
provided: 

1. You have not received the goods or had your money 
returned; and 

2. You write to the publisher of this publication explain- 
ing the position not earlier than 28 days from the day 
you sent your order and not later than 2 months from 
that day. 

Please do not wait until the last moment to inform us. 
When you write, we will tell you how to make your claim 
and what evidence of payment is required. 

We guarantee to meet claims from readers made in 
accordance with the above procedure as soon as 
possible after the advertiser has been declared bankrupt 
or insolvent to a limit of £1,800 per annum for any one 
advertiser, so affected, and up to £5,400 p.a. in respect of 
all insolvent advertisers. Claims may be paid for higher 
amounts, or when the above procedures have not been 
complied with, at the discretion of this publication, but 
we do not guarantee to do so in view of the need to set 
some limit to this commitment and to learn quickly of 
reader's difficulties. 

This guarantee covers only advance payment sent in 
direct response to an advertisement in this magazine 
(not, for example, payments made in response to cata- 
logues, etc, received as a result of answering such 

advertisements): 

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED. 

4 Crown Dust Covers 

nRakway Terrace 
Kings Langley 
Hertfordshire 

kings Langley 6597) 

GUIDE TO BUYING DUST COVERS 

Make sure it is designed for your particular model. 

It is anti-static. Static can lead to breakdown, especially on 
printers. 

It is flame retardant to a British standard. Ordinary covers can 
flare up alarmingly if they are accidentally set alight by amatch 
or cigarette. 

The on/off indicator light can be seen through the cover as a 
double check that the machine is not left switched on when 

covered, and possibly overheat. 

lt is waterproof, to protect against spilt tea or coffee. Equipment 

should be covered even during the day when not in use. Key- 
boards often have to be replaced if coffee is spilt on them. 

DUST COVERS AVAILABLE FOR ALL MAKES AND MODELS 
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LUCAS fyvilente 

MEMORY _ 64K RAM expandable to 256K 
LANGUAGE Microsoft BASIC 
CASSETTE  300or 1200 baud 
DISC Single or twin a floppy disc drives 

DOS CP/M_2.2 lied) or NAS-DOS 
KEYBOARD QWERTYY# ZCuRsO [YNUMERIC (FUNCT 
DISPLAY TV MO NITORJASUPPLIED GY 
INTERFACE PARAW  SERIALTY BUS LY 
GRAPHICS BLOCK Y USER 

LINEO RES 392 by 256 
COLOUR 8 TEXT 80 by 25 

Notes. The Lucas LX is a Z80A: microcomputer aimed more at 
the professional and business user. Hence 5Mb Winchester 
disc interfacing is provided. Popular printers may be used 
with the RS232 serial interface, and a Centronics interface is 
also provided. There is an additional parallel interface 
connector for providing up to 16 on/off signals. The monitor 
supplied as standard is a 12” monochrome version: a colour 
monitor is also available. The high res colour graphics may be 
392 by 256 in eight colours, or 784 by 256 in two colours. 
wide range of applications software is available via the CP/M 
operating system, including Wordstar, Supercalc, and 
Calcstar. 

NASCOM 3 

MEMORY 48K RAM 14K ROM 
LANGUAGE Microsoft BASIC 
CASSETTE 3000r 1200 

DISC 
KEYBOARD 
DISPLAY MONITOR W&SUPPLIED 0 
INTERFACE PARA DY SERIALLY BUS LY 
GRAPHICS BLOC USER LY 

LINEO RES 784 a be 256 (two colours) 
392 by 256 (four colours) 

COLOUR 8 TEXT 25 by 80 
optional 
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PLYMOUTH’S peaLeR” MOQSCOM 
S & R BREWSTER LIMITED 

86-88 Union Street, Plymouth PL13HG 

Tel: 0752 665011 Open: 6 days 

PARKSTONE COMPUTER SYSTEMS 

Main Nascom Dealer & Service Centre 

Also Dealers for Gemini, Transtec, 

Genie 

18 Station Road, Lower Parkstone, 

Poole, Dorset BH14 8UB. 

Tel: PARKSTONE (0202) 746555 

ZIPPY ELECTRONICS 
West Dorsets Nascom Dealer 

Business and Personal Computer 
Systems, Printers, Software. Tel: 

Bridport (0308) 56539 

Mail Order Service operated. 
Access/Barclaycard accepted. 

Automated Business Equipment 
Ltd — Stockport — 061-432 0708 

CBM specialist for industrial 
accounts, management graphics 

and planned maintenance. 

Alpha Business Systems Ltd 
Church Street, Industrial Area, Ware, 

Herts. Tel: 0920 68926 

Specialists in recommending and 
supplying complete systems for small 

businesses. 

COMMODORE BUSINESS 

SYSTEMS 

Commodore Home Computers 
Software and Hardware 

01 - 228 1637 

2/4 Oxford Road, Manchester 

M1 5QA (Opposite BBC) 

NORTHERN IRELAND 

BALLYCARRY 
NEWBURN CO ANTRIM 
6 days until 8 pm. Gemini, Galaxy, 

Nascom, Acorn Computers. Discs, 

monitors, printers, servicing, hire. 

Industrial Control. Accounts, Word 

Processors. 

WHITEHEAD 78330 

M. D. W. ELECTRONICS 

47 Woodbridge Rad. East, Ipswich 
IP4 5QN. 

Tel: (0473) 78295 

Nascom, Nasbus, Gemini, Multi- 

board Stockists. 

EYTE-RITE 
Llandaff R & TV Ltd, 24-26 High St., 

Llandaff, Cardiff. Tel: 0222 563760 

Nascom, Gemini, Lucas Logic, C.A.D., 
Networks, Dragon, Peripherals. 

{ a 
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BUSINESS & LEISURE 
MICROCOMPUTERS 

16 The Square, Kenilworth, 
Warwickshire CV8 1EB 

Tel: 0926 512127 
We are the largest Lucas Nascom 
dealer in the UK and carry the greatest 
variety of products for this range of 

computers. 
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MAYFAIR MICROS 
for a full range of Commodore 

equipment at very competitive 
prices. 5th Floor, 65 Duke Street, 

| London W1. Tel: 01-629 2487 

a 

COMPUTER 
CAB/NE==@ 

The store with everything for the en- 
thusiast. Official Commodore Dealer 
and service and information centre. 

24 The Parade, Silverdale, Newcastle, 
Staffs. Tel? 2782 636911. 

TYNE & & WEAR» 
KEY COMPUTER SERVICES 

LIMITED 
Micro Computer solutions to everyday 

business problems. 

Osborne House, 28 Osborne Road, 
Newcastle upon Tyne NE2 2AJ. 

Telephone: (0632) 815157 

Directors: J. Sowerby, V. Shepernson. 

WALES 

SIGMA SYSTEMS LTD 

266 North Road, CARDIFF 

Tel: 621414 

Also authorised dealer for CBM 

Digital IBM, ACT, Sirius & 
Apricot 

WE =ST MIDLAN IDS ah 
ee — 

MICRO BUSINESS CENTRE LTD 
Wolverhampton Computer Centre, 17- 
19 Lichfield Street, Wolverhampton, 

West Midlands WV1 1EA. Tel: (0902) 
29907 or 29021 

Complete range of Commodore pro- 

ducts always available. 

COMMODORE 720 

MEMORY 256K 20K ROM 
LANGUAGE Commodore BASIC 
CASSETTE 300 baud 
DISC Twin in-built floppy drives 
KEYBOARD QWERTYMCURSORM NUMERIC MFUNCT 
DISPLAY TV MONITOR SUPPLIED”&Y 
INTERFACE PARA SERIAL 7 BUS 1 

GRAPHICS BLOCK Y USER U 
LINE 0 RES 80 by 25 ° 
COLOUR 16 TEXT 80 by 25 

SOUND Three channels 

Notes. The Commodore 720 is the top model in the 700 range 
of business machines. It is built round the 6509 processor, but 
there is a dual processor (Z80 or 8088) option. The machine 
has been designed to meet the IEC specifications. The black- 
and-white monitor screen is integral and features tilt and 
swivel. The keyboard may be detached. The dual disc drives 
are built-in to the main housing and use DMA transfer, in- 
creasing speed. 

PINAR INARA ANNI 

ole) .\Vi\(e)ble)s) 2077 

MEMORY 64K RAM 26K ROM 
LANGUAGE PET BASIC 
CASSETTE 300 baud 
DISC extra DOS 
KEYBOARD QWERTYMCURSORI4 NUMERIC OFUNCT 
DISPLAY TV WM MONITOR SUPPLIEDO 
INTERFACE PARA M SERIAL Y BUS 
GRAPHICS BLOCK (fy USER M 

LINE © RES 80 by 25 
COLOUR 16 TEXT 40 by 25 

SOUND Three channels 

Notes. The Commodore 64 is a 6510 based micro that can also 
use Pascal, COMAL, LOGO, FORTH and PILOT. Programs 
can be loaded from cassette recorder or disc drives, both 
extra, or cartridges. The various peripherals include printer, 
joysticks and games paddles. 
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SHARP 
SHARP MZ-80A 
MEMORY 48K RAM 4K ROM 
LANGUAGE Microsoft BASIC 
CASSETTE 1200 baud (built-in) 
DISC extra DOS 
KEYBOARD OWERTY&’ CURSOREY NUMERICH FUNCTO 
DISPLAY TVO MONITORRYSUPPLIED WY 
INTERFACE PARAW  SERIALO BUSN 
GRAPHICS BLOCKW USERO 

LINEO RES 80 by 50 
COLOUR TEXT 25 by 40 

SOUND Single channel 

Notes: The Sharp MZ-80A is a Z80 based micro. An expansion unit, 
printer, floppy disc unit and other peripherals are available. Other 
languages can also be used such as Pascal merely by replacing the 
tape. With the floppy disc option the machine can respond to higher 
level software such as Disc BASIC and FDOS (including BASIC 
compiler). A small range of business and educational software is 
available. The supplier is Sharp Electronics (UK) Ltd, Thorp Road, 
Newton Heath, Manchester M10 9BE. 

SHARP MZ-80B 
MEMORY 64K RAM 2K ROM 
LANGUAGE _— BASIC (on tape) 
CASSETTE 1800 baud 

built-in 
DISC extra DOS 
KEYBOARD QWERTY’ CURSORN’ NUMERICN’ FUNCTO 
DISPLAY TVO MONITORW/SUPPLIED 
INTERFACE PARAL. SERIALO BUSW 
GRAPHICS BLOCKS USERO 

LINEN’ RES 320 by 200 
COLOUR TEXT 25 by 80 
3 channels SOUND 

Notes: The Sharp MZ-80B is a Z80A based micro. Various other 
languages can be loaded as the machine is “soft’’, no language be- 
ing fitted in ROM. Expansion unit, the MZ-80P5 printer and the MZ- 
80FB floppy disc drive are also available. The supplier is Sharp 
Electronics (UK) Ltd, Thorp Road, Newton Heath, Manchester. 

BERKSHIRE 

5 Kuma Computers €3) 

Fully support with software and 
hardware. Sharp 700, Sharp 

MZ80A, and MZ80B. 
11 York Road, Maidenhead, 
Berks. Phone for details — 

0628 71778 

COMPUTER 100 
181 Oxford House, Reading, 

Berks RG1 7UZ 

TEL: 0734 591616 

One of the UKs largest stockists 

CAMBRIDGESHIRE 

MS CONSULTANTS 

(CAMBRIDGE) LTD 

152 High Street, Huntingdon, 
PE18 6TF. Tel: 0480 51721 

Specialists in Sharp 
Hardware & Software 

LANCASHIRE 

- 12-14 Avenham St. 
umita Preston (0772) 51686 

Sharp MZ-3541 Based Software, Bake- 
house Orders System, Barstock System. 

SALES — SERVICE 
SOFTWARE 

MICRO APPLICATION PACKAGES 
LTD. Wild Oaks Drive, Thornton, 
Blackpool FY5 5BR. Tel: 0253 866464 
Specialize in Business Programs for the 
Sharp MZ-3500 Machine. Estimating, Job 
Costing, Retail Stock Control. Also 

Graphics/Draughting Package. 

Suitable CAD/CAM use 

SHARP CENTRE 
16 Melville Street, Lincoln. 

Tel: Lincoln 32379 

All Sharp Microcomputers. Specialists 
in Industrial Process Control Systems. 
Customers include British Telecom, 
M.O.D. CRA & CTA Members 

LONDON 

SHARPSOFT LTD. 
With the Sharp user in mind. For the 
keenest prices on hardware or full range 
of software contact the Sharp Computer 

Specialists: 

Sharpsoft Ltd, Crisallen House, 
86-90 Paul Street, London EC2. 

Tel: 01 - 723 5588. 

MICROS FOR MANAGERS 
Pocket Computer Software Specialists 
Sharp PC5000, PC1500, PC1251, 
PC1245, PC1211. New Sharp PC5000 
in stock. Bubble Memory MSDOS — 
marvellous! Pocket Calc. Pocket File. 
Pocket Note. Adding Machine Plus. 
Stock Recording. (Prices from £9.95 to 
£999.95) WriteOPhone for Business 
Software Catalogues. 149 Gloucester 
Rd., London SW7 4TH. Tel: 01-3705125 

MIDLANDS 

JAXREST LTD 
Linton House, 

Catherine Street, Aston, 
Birmingham. 

Tel: 021 328 0543 
Sharp Service and Support 

NORFOLK 

GRASSROOT COMPUTERS 
25 Wellington Rd., Dereham. 

TEL: 0362 4640 
Specialist in small business Computing. 
Send for details of stockbox — the com- 
plete and thorough stock system with 
2,500 items per disc. Other modules to 

follow. 

SCOTLAND 

micro change ltd 
5 Annfield Place, Glasgow C31 2XN 

Tel: 041 - 554 7623 

SHARP ALTOS SUPERBRAIN 
Call us for your software and hardware 
requirements — We will tailor our data 

base to meet these. 

LOWDATA SYSTEMS 
A division of Lowdon Bros. & Co. (Engin- 
eers Ltd). PO Box 53, Blackness Road, 

Dundee, DD1 9JG. 

Tel: (0382) 22314 

Full range of Sharp Equipment stocked 

STAFFORDSHIRE 

COMPUTER DISTRIBUTORS 
DISCOS LTD. 

East Cannock Road, Hednesford, Staffs 
WS11 5LT. Tel: Hednesford (05438) 2021-3 
MZ 3541 Business Computers, Peachtree 
Business Software, Financial Director 
Accounts Package, MZ 700 Wholesalers 

| WALES 

STEVE’S COMPUTER COMPANY LTD 
CASTLE ARCADE, CARDIFF. 

Tel: 0222 — 371578 

OPEN: Mon — Sat. 9 - 5.30 

For Components to Computers 

WEST SUSSEX 

MICROCENTRE LTD. 
SYSTEMS, SOFTWARE 

SERVICE, SUPPORT 

28-30 Station Road, 
Bognor Regis, Sussex. 

TEL: 0243 827779 

PROGRAM 1 
For Business Software 

35 Albion Street, Hull. 
TEL: 0482 20022 
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Lineage: 40p per word. FN aT 

Semi display: £9.00 per single column centimetre 
Ring for information on series bookings/discounts. 

All advertisements in this section must be prepaid. 

Advertisements are accepted subject to the terms and conditions 

MPUTING TODAY 
= 01-437 0699 

printed on the advertisement rate card (available on request). 

BLANK CASSETTES! 
TOP QUALITY PROFESSIONAL 
BRAND COMPUTER/AUDIO 
CASSETTES AT BUDGET 

PRICES 

Packed in boxes of 10 cassettes 
complete with labels, inlay cards 
and library cases. Prices include 

VAT post & packing 

Length Box Qty Amount 
Price 

(10) 
5 min £4.85 
10 min £4.90 
12min £4.95 
15 min £5.00 
30 min £5.20 
60 min £5.80 
90 min £7.50 

Cheque/Postal Order enclosed for £ 

| Se ME Ra 
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PROFESSIONAL MAGNETICS LTD 

Tel: (0532) 706066 

TRADE ENQUIRIES WELCOME 

MRL PRINTERS 
Chinwa CP80 195 (224 inc VAT). Star 
Gemini 10X (120 cps 80 col) 215 (247 
inc VAT). Star Gemini 15X (120 cps 132 
col) 335 (385 inc VAT). Star Delta 10 
(160 cps 80 col) 359 (413 inc VAT). Juki 
Daisywheel (18 cps) 369 (424inc VAT). 
Plus paper, ribbons & refills etc. Free 

delivery by Securicor. 

RING 0506 31605 FOR DETAILS 

MRL Printer Interfaces 
Available to fit most micros: Electron, 
Spectrum, Atari, Commodore 64 incl 
free cable, free delivery. From £39.95 

inc VAT 

RING 0506 31605 FOR DETAILS 

Selection of Disc Drives at bargain 
prices from £135 (inc VAT) to fit BBC, 

Tandy, Nascom etc 

MICRO RESEARCH LTD (Freepost) 
Industrial Unit 6, Knightsridge East, 

Livingstone EH54 5BR, West Lothian. 

CHILTERN ELECTRONICS 
Amazing Value in Video Monitors 

Professional quality equipment by AGC 
Corp ideal for your micro. Look at these 
features: * Superb resolution for graphics 
80 col. etc * Bandwidth 10hz-22Mhz * 
Green Screen P31 phorsphor * Antiglare 
tube * Attractively styled case * 
Composite video mains operation 

Available in 9” Model HM911 £85. 
12” Model HM123 £89. 

FANTASTIC KEYBOARD BARGAIN!! 
Scoop purchase allows us to offer a 49 
key QWERTY layout, ASCII encoded 
keyboard. Fully cased, used but 
guaranteed working. Full logic 
diagrams and information supplied. 
ONLY £15. Add carriage £1.85 and VAT 
Educational discounts, Access welcome 
Same day despatch. Call Gary Kent on 
02407 71234. High Street, Chalfont St 
Giles, Bucks HP8 4HQ. Telex: 262284 

ASP 

CLASSIFIED 

01 - 437 0699 
COMPUTING TODAY APRIL 1984 

Cassette House, 329 Hunslet Rd, Leeds. 

Quality Cassettes/Disks/Paper 

eee eee ee 

eee eee eens 

Sia mas a £6.00 
S x 54%, Floppy Disks £7.50. Listing 
Paper (11" x 9.5”) 500 Sheets only £5.00 
Labels, Cases & Postage Inclusive. 

Cheques, PO's to: 

C & S COMPUTER SERVICES, 
144 Sutcliffe Avenue, Grimsby, South 

Humberside DN33 1AP. 

SOFTWARE 
rN dd Moy Wale), t- 

POOLS PREDICTION 

“POOLSWINNER” 
The most sophisticated Pools Predic- 
tion Aid available. Gives probabilities 
of score draws, draws, homes or 
aways, based on two databases 
holding over 20,000 matches (in- 
cluded). The databases are automa- 
tically updated as results are entered. - 
This year’s results are supplied with the 
package. Can be used in simple mode, 
or with parameter adjustments to 
develop your own unique forecast 
method. Fuily documented, available 
now for Apple, Spectrum (48K), 
Dragon, ZX81 (16K), Commodore 64, 
BBC (B) (others — please enquire). 

£15.00 (discs/tapes) 

“POOLSDATA” 
Complete record of all English Foot- 
ball League matches 1978-83. Team, 
scores and dates of 10,000 matches 
held in simple format, ready for your 
analysis. Starter analysis programs 
and full documentation § included. 
Available for Apple, Spectrum, 2X81, 
BBC, Dragon, Commodore series. 

5 yrs Data £15.00 — 2 yrs Data £7.50 

SELEC SOFTWARE (CT), 37 Coun- 
cillor Lane, Cheadle, Cheshire. 

061-428 7425 

CORTEX — FORTH 
Full fig-forth with extensions for 

power tran cortex computer. 

Supports Disc and cassette, 40 

page manual. 16K supplied in two 

2564 Eproms. Replaces ist two 

Basic Eproms. £35 inclusive. 

LOMBARD SYSTEMS 
18 Lombard Street, Lidlington, 

Bedford MK43 ORP. 

24 SPECTRUM 
heights, 32 widths, £2.50. K. Stock, 
132 Paynes Lane, Coventry. 

BiGPRINT. 

Send your requirements to: 
MARK BECAREVIC 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 

SOFTWARE 

APPLICATIONS 

COMMODORE 64. 
ELIMINATE © 
FAULTY 

CASSETTES 

“Spriter’”’. 
Enables. single or multicolour 
sprites to be designed interac- 
tively, complied and saved to tape. 
Tape £460. 43 Chanctonbury 
Drive, Shoreham, Sussex BN4 
SFR 

DataClone is the first 
company in the UK established 
specifically for the duplication 
of data cassettes. 

ORIC FORTH Floating Point 
extension words. Full facilities, Trig 
functions, complex numbers and 
Turtle graphics. £4.50 (including 
full documentation). David 
McKelvie, 86 Northcott, Bracknell, 
Berks. 

All other duplicating houses 
are audio orientated — only 
DataClone has a duplicating 
system designed from scratch 
purely to handle computer 
informaiicn. 

The resuit? 

Greatly improved reliability in 
data transfer rates from 300 to 

TRS-80 V. GENIE LIl. Add fifteen 
new program commands to your 
Basic, with our extender utility 
program. Machine Code. £10.50. 
Send to: Olympic Software, 15 
Arnhem Close, Aldershot, Hants 
GH11 TRU. beyond 2400 baud — pre- 

iously unattainable. 
SPECTRUM TAPE COPY. Full | | “Ooo” oO 
assembled and commented All formats catered for. 
machine code listing with Hex Quantities from 100 to infinity. 
loader and full instructions. 
Cheques etc to S. Woodthorpe, 64 
Abingdon Avenue, Lincoln. 

Contact us now for brochure. 

DataClone the first 
specialist service for computer 

cassettes. 

= tole) €-97-¥, |e 
a8] =) Bley Wale). t- 

PARAPHYSICS Journal (Russian 
Translations); Psychotronics, 
Kirlianography, Heliphonic Music, 
Telekinetics, Computer Software. 
SAE 4 x 9”. Paralab, Downton, 
Wiltshire. 

NOW ON SALE | 
PEEKING AND POKEING 

THE SHARP MZ700 SERIES 

Includes additions to S-Basic 
and copying, data handling, 

peeks and pokes, Interpreter 

points, V Ram plus second 
character set, plus more. 

Available from most Sharp 
stockists £6.95, or direct. Inc 
P&P from D. C. Brennan Eng, 
14 North Western Ave., Watford 

DATACLONE 
Unit 1, Roslin Square, Roslin Rd., 

Acton, London W3. 

Tel: 01-993 2134 Telex: 21879 

Herts. (Dept. CT). Dealer 

enquiries welcome on 

04243 2376 
Peeking and Poking the MZ 80°K 
Peeking and Poking the MZ 80 A : 

Still available at £4.30 VIDEO GENIE EG3003 (incl. 
Cursor keys and cassette) 16K. 
£100 + P&P. Tel: 0642 460766 
after 6pm. 

TANDY TRS80 Level |I, TRS80 
interface, line printer IV, CTR80 
CaSsSsene.eV:gie: 4 £500 ono: 
Telephone Leicester 857360. 
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HARDWARE 

ORIC-1 EPROM Programmer — 
Full hardware and software plans 
of a low-cost unit which programs, 

SOFTWARE || PERSONAL 
LANGUAGES 

4, 
FORTH FOR NASCOM’s 

NEWBRAIN 
The professional micro computer for Everlasting alternative to the Pill. 

the price of a hobby machine. ab SA Saale, 1 es 380 + words... + Editor + Z80 No fuss. No waiting lists. One visit. Low cost. In. . | 
on your ric. Price £2.50 from ssembler + FiqaFORTH ss BIRMINGHAM LONDON PLYMOUTH EXPANSIONS, CP/M IN STOCK st Lakeh Gatiet aa Bic eewinds Assembler '9 ORTt compa- SB PESEeTEn tO is MARCHEETER C2 SGUTIAAGTON 

Delivery free. Call us for very special Cilla Ways, tibility. Fast Z80 code. Supplied on LEEDS NEWCASTLE SWANSEA 

offer. Mail Order. Access. Crawley RH10 1QT. tape £28.75 inclusive, or send large LIVERPOOL NORWICH 
pane raters, Eben, ROG. Juki SAE for further details Write today. Booklet by return Plain cover Or phone 

ri 5 = 5 ’ 3 6 © 

Shinwa, Daisy Step 2000 etc. Monitors, Dept CT2, Southdown Computer LONDON 01-388 2585 
; LEEDS 0532 440685 

Services Ltd., Manresa, Cooks- 

bridge, Lenes, East Sussex BN8 
4SP. TEL: 07916 5089. 

MANCHESTER 061 832 4260 

Name 

Address 

Recorders etc. : 
CALL STEVENAGE (0438 812439) By -3-9-¥-7) a> 
anytime for the latest details of 

BREA Baa EOS CARTRIDGE CITY will rent Atari 
ANGELA ENTERPRISES 400 and 800 owners cartridges at 

4 Ninnings Lane, low rates. Discounts on software 
Rabeley Heath, Welwyn, purchases. Details from Cartridge 

Herts AL6 9TD. City, 25 Gaitside Drive, Aberdeen 
AB1 7BH. 

CT2 

‘i = Marie Stopes House, 
| 108 Whitfield St., London W1P 6BE 

Caring clinics since 1925 

When placing your ad, please state classifi- 
cation required. 35p per word. 
Send to: ASP Classified, 1 Golden Square, 
London W1. 

Tel: 01 - 437 0699 
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COMPUTER ROBOTICS 
TRAINING 

FULL TIME COLLEGE COURSE 

SUITABLE FOR APPLICANTS WHO WISH TO 
ENTER COMPUTER SERVICE OR RELATED 

INDUSTRIES — HIGH PERCENTAGE OF 
PRACTICAL COURSE WORK 

Its easy 
eee rnocvietsleeele 
an advertisement. 

Once you know how. 
One of the ways we keep a check on the 

advertising that appears in the press, on 
posters and in the cinema is by responding to 
consumers’ complaints. 

15 MONTHS 
B TEC Certificate in Computing Technology 

9 MONTHS 
B TEC Higher Certificate in Computing Technology 

Subjects: Foundation Electronics, Digital 

6), [ole), BB eng (eo), [lor mele) ME Se) sais ne-7)) 
20 Penywern Road, 

Earls Court, London SW5 9SU. 
Tel: 01-373 8721 

80 

Techniques, Microelectronics, Microprocessors, 
Microcomputer Based Systems, Industrial 
Robotics, Machine Code & High Level Pro- 

gramming. 

Shortened courses can be arranged for applicants 
with previous knowledge. 

Courses commence Jan, April and Sept (Higher 
Cert Sept only). Prospectus from: 

Any complaint sent to us is considered 
carefully and, if there’s a case to answer, a full 
investigation is made. 

If you think you've got good reason to 
complain about an advertisement, send off 
for a copy of our free leaflet. 

It will tell you all you need to know to— 
help us process your complaint as 
quickly as possible. f | 

The Advertising Standards Authority. 
If an advertisement is wrong,were here to put it right. 

ASA Ltd, Dept 1 Brook House, 
Torrington Place, London WCI1E 7HN 

This space is donated in the interests of high standards of advertising. 

COMPUTING TODAY APRIL 1984 



AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE... 

BERKSHIRE 

PRINTER 
SPECIALISTS 

Call for advice on printer selection. 
Epson & Microline stockists. Interfaces & cables 

available for all popular micros 
_6 THE BIRCHWOODS, TILEHURST, READING. 

TEL: 0734 25226 

Churchfield Ra., 

Frodsham. 

Tel: (0928) 35110 

Open: 6 days 9-6. Retail and Wholesale. Apple II & Ill, 
Atom, BBC, V!IC20/64, Newbrain, Dragon 32, Electron, 
Spectrum, All accessories. Easy parking off M56. 

Computer 
dunk Shop 

We Buy, Sell, Break Computers & Peripherals. 
10 Waterloo Rd, Widnes, Halton. Tel: 051 420 4590. 

CORNWALL/DEVON 

A. B. & C. COMPUTERS (CT) 
Duchy House, 6 Lower Aylmer Sq., St. Austell. 

Tel: 0726 64463/67337 

Wide range of popular Micros, Printers, books and 
accessories. We stock all U need — try us first for 

service and competitive prices 

LOOKING FOR MICRO- 
COMPUTER HARDWARE OR 

SOFTWARE? 

THEN LOOK NO FURTHER 
THAN COMPUTAMART 

DORSET 

ZIPPY ELECTRONICS 
Wes: Dorsets Nascom Dealer 

Business and Personal Computer Systems, 
Printers, Software. Tel: Bridport (0308) 56539 

Mail Order Service operated. 
Access/ Barclaycard accepted. 

HERTFORDSHIRE © 

NEWBRAIN & SANYO 
HARDWARE & SOFTWARE 

Printers, Epson. KDC, Shinwa, Juki etc 
Monitors. Tape Recorders, Books, Expansions 

Ask for details of Sanyo 555. Mail Order 

ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 

NORTH KENT 

MEDWAY COMPUTERS 
141 NEW ROAD, CHATHAM. . 

Tel: 0634 826080 
Open Mon-Sat 10 - 5. Closed Weds. 
Most computers and software stocked. 

COMPUTING TODAY APRIL 1984 

LANCASHIRE 

LANCASHIRE 

51 QUEEN STREET, MORECAMBE. 
Tel: 411435. Also open Sundays. 

Sinclair, Commodore, Acorn/BBC + Dragon. 
Authorised dealer for Bug-Byte, Imagine, Quicksilva 

Artic, Melbourne House, Silversoft etc. 

LEIGH COLOUR 
LABORATORY LTD 
87 Chapel St., LEIGH, 
Tel: 0942 607661 
Open: 9 — 5.30. 

29 Hanging Ditch, Manchester. 
Tel: 061 832 2269 

Open: Mon-Fri 9.30am-5.30pm. 
Sat 10-5. Retail and Wholesale. 

LINCOLNSHIRE 

SHARP CENTRE Mi 
16 Melville Street, Samii 
Lincoln. 
Tel: Lincoln 32379. 

Open: 9am-5.30pm closed Wed. 

HENRY S COMPUTER SHOP 
404-406 Edgware Road, London W2 1ED. 

Tel: 01-402 6822 

Open: 6 days a week. Order by phone or call 
in and see for yourself. 

A. J. Duchesne 
(Computer Consultants) Limited 

Specialists in Small Business Computing 

10-12 Creechurch Lane, London EC3A 5AY 

Telephone: 01-621 0433 

COMPUTING + 
264 EARLS COURT RD., LONDON SWS5 

Tel: 01 - 373 4508 
Supplers of all Pete & Pam products anda 
large software selection for all micro 

computers. 

SOUTH LONDON 

CROYDON COMPUTER CENTRE 
Authorised Acorn Service Centre 
29a Brigstock Rd., Thornton Heath, 
Surrey. Tel: 01 - 689 1280 
BBC, Acorn, Electron, Genie, Oric, 
Kaga Microvitek Zenith Monitors. 

_e OK! 80, 82A + 84 Printers. Paper, 
Ribbons, Software etc. BUY-HIRE. 

MIDDLESEX 

L.B. ELECTRONICS 
11 Hercies Rd, Hillingdon. 

Tel: Uxbridge 55399 (24hr ans. service) 
Open: 6 days, 9.30am-6pm, (lunch 1-2.15 except Sat) 

Surplus equipment, memory, EPROMs etc. Also 

established mail order service. 

NORFOLK 

ANGLIA COMPUTER CENTRE 

88 St Benedicts Street, 
Norwich. 

Tel: (0603) 29652/26002. 
Open: 6 days YJam-5.30pm. 

NORTHAMPTONSHIRE | 

NORTHAMPTON 
HOME COMPUTER CENTRE 

58A Wellingborough Road, Northampton. 
Tel: (0604) 22539 

Open: 6 days a week from 10 - 6 

NEWBURN 22°62 
6 Days until 8pm. Gemini, Galaxy, Nascom. 
Acorn Computers. Discs, monitors, printers 
servicing, hire. Industrial Control. Accounts, 

Word Processors etc. 

WHITEHEAD 78330 

SCOTLAND | 

VICTOR MORRIS GLAscow 
TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 

PANASONIC, CUMANA, EPSOM ETC. 

340 Argyle Street, Glasgow G2: 041 221 8958 

LOOKING FOR MICROCOMPUTER 
HARDWARE OF SOFTWARE? 

THEN LOOK NO FURTHER THAN 

COMPUTAMART 

24 Gloucester Road, Brighton. 
Tel: 0273-698424. 

Open: Mon-Fri 10am-5.30pm, 

Sat 9Jam-5.30pm. 

TYNE AND WEAR 

HCCS associates 
533 Durham Rd., Low Fell, 

Gateshead. Tel. Newcastle 821924. 
Open: 6 days 9am-5.30pm (Sat 

10am-5.30pm). Specialists in: Acorn, 
BBC, Video Genie, VIC 20. 
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LUMPUTAMART 
AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...ATA GLANCE... 

WARWICKSHIRE 

@EMI MicroLentre BUSINESS & LEISURE 
MICROCOMPUTERS 
16 The Square, Kenilworth. Quy | 
Tel: Kenilworth 512127. SS 2a 

SIR Computers Ltd. | 
91 Whitchurch Road, Cardiff. } 

Tel: 0222 - 21341 
QB/BIC] SO 

OEM COMPUTER SYSTEMS 
9-11 Regent Street, Rugby CV21 2PE, 

Tel: (0788) 70522/3/4 
THE FINEST COMPUTER SHOWROOMS IN THE MIDLANDS 

Open: Mon-Fri 9am-5pm. % day Thur 
(lunch 1-2). Retail and Wholesale. 

CARVELLS OF RUGBYLTD 
3/7 Bank Street, Rugby CV21 2QE 

The Acorn/BBC Specialists 
We also stock Texas T199, VIC 20, Dragon 32, 

Commodore 64, Sinclair ZX81/Spectrum, Oric, Atari, 
Disk drives, Epson, Juki, Shinwa & Olivetti Printers 

and Books. 
Tel: Rugby 65275/6 

STEVE’S COMPUTER COMPANY LTD 

CASTLE ARCADE, CARDIFF 
Tel: 0222 — 371578 

OPEN: Mon — Sat. 9 — 5.30 

FOR COMPONENTS TO COMPUTERS 

BRADFORD’S COMPUTER 
SHOP 

at Thomas Wright (Bradford) 
Ltd., Thorite House, Laisterdyke. 

Tel: Bradford 668890. 
Open: Mon-Fri 8.45-5.30. (Sat 12am) 

Boe San ER eS ee 
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Ref. CC.100 — Especially designed for your home computer system whilst also 
giving plenty of storage space for software, magazines or perhaps a video 
recorder. Keeps your equipment dust free. 

Standard Features! 

1. Smooth sliding shelf locks in position just when you require it — and neatly 
ae away after use. 

. The computer shelf has been designed to allow adequate ‘Knee room’ for 
you to sit comfortably, and will avoid ‘programmers back-ache’. 

Adequate room to position tape recorder, printer, disc-drives, etc. alongside 
computer for ease of use. 
4. All cables neatly and aatery out of sight, while allowing all units to be 
abl ooh connected if desired. 

. Lots of storage space for cassettes, cartridges, books, listing paper, 
joysticks, etc. 
Hp With shelves and doors closed, instantly becomes an elegant piece of 
urniture. 
7. The lower shelf suitable for your video recorder or storage of software, etc. 
8. Smart Teak effect finish. 
9. Supplied as a flat-pack. Very simple to assemble, using just a screwdriver. 
Full instructions supplied. 
10. Measurements: Height 3212 in., Width 36 ins., Depth 16% ins. 

PRICE only £79.95 incl. VAT. 

REF. BHU300 
£46.95 

COMPUTER HOUSING UNITS 
REF. CC100 

£79.95 
REF. DLC200 

£185.00 

REF. BHU400 
£39.99 

4 

Ref. DLC.200 — This cabinet has the same basic features as model GC. 100 but 
comes in a real wood veneer finish. Built in traditional English style to a very high 
standard of workmanship this cabinet will grace any home. Available in teak, 
oak, mahogany or walnut with brass fittings. 

PRICE £185 incl. VAT — fully assembled. 

Ref. BHU 300 — A basic home computer housing unit in a teak effect finish. 
Storage shelf for magazines etc. Supplied as a flat-pack, very simple to 
assemble. Full instructions supplied. Measurements — 32"’ wide x 31'’ high x 
18’’ depth plus VDU bridging unit 21'' x 6’’ x 12"’ (available as a separate unit). 
See Ref. BU.500 below. 

PRICE only £46.95 incl. VAT 

Ref. BHU 400 — Similar to BHU 300 but without the storage shelf. 
es al — 32’’ wide x 27" high x 18’’ depth plus VDU bridging unit 21’ x 

La x 1 a? 

PRICE only £39.99 incl. VAT. 

Ref. BU.500 — Bridging Unit only — Price £12.50 incl. VAT 

TERMS OF OFFER:— UK Mainland Customers only. Please allow 28 days for receipt. Cash with order or charge to one of the credit card accounts specified. Money back if not satisfied provided goods are returned undamaged at the customers expense to Marcol Cabinets, S ampton within 72 hours of taking delivery. 
—————eO—r—s—O—r——~—_———_— rr rrr = rr cc mmm ee ee ee ae aes «6©© 

ORDER FORM 

Please supply me with the following cabinets:— | enclose my cheque for£............ or please debit my 

Ref. No. Qty. Colour Price Total MGeees Barinvcard No. .okiks dn cece san as se enievias 
reve whee 4 edcawtee een JOO es a ae | i i ee on oe) ae 

Pier tite! ureth.cw ebch <actiiwateaes ee a i er ae ae |, 86 i'n + ond are cae ec 

DeliveryCharge £ 5.00 Oo a ae) eae ee! Cy 
Brarites PES 

MARCOL CABINETS, PO BOX 69, SOUTHAMPTON SO9 7EQ. TEL: (0703) 731168 (24hr ANSWERING) 
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SUPERSOFT, Winchester House, Canning Road, Wealdstone, Harrow, Middlesex, HA3 7SJ Telephone: 01-861 1166 


